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ANNUAL SUMMARY, 1899

INTRODUCTION,

The present annual summary completes the discussion
of the meteorology of India for the year 1390.
ft should be noted that in the monthly reviews it is
attempted to present the facts and data from two differ-
ent points of view. Meteorological data in India are
chiefly utilized for the following purposes:—
rst.~-In the discussion of the prevalence and spread
of diseases, more especially of cholera and
other discases of an epidemic character.

2nd.—In connection withagricultural questions, more
especially the progress and character of the
crops as determined by the weather cone
ditions of the period.

India has hence been divided into two groups of divi-
sions from what may be termed the medical and agricul-
tural stand-points. For the comparison of medical and
meteorological statistics, India is arranged into the
following provinces, which are believed to be fairly
homogencous so far as the conditions of the prevalence
of the more common diseases are concerned :—

(1) Burma Coast and Bay Islands.

(2) Burma Inland.

(3) Assam.

(4} Bengal and Orissa.

(5) Gangetic Plain and Chota Nagpur.

(6) Upper Sub-Himalayas, including the sub-montane
districts of the North-Western Provinces and
the Punjab and the meteorological divisions
of the South-East, South, Central and North
Punjab.

(7) Indus Valley and North-West Rajputana.
(3) East Rajputana. Central India and Gujarat,
(9) Deccan.

{10) West Coast.
(r1) South India.

The data for each of these divisions are given in Table |
in large figures, and the portion of each monthly review,
entitled, “ Summary of the chief features of the weather in
India during the month, ” is intended to give a sketch of
the broader and more important features of the weather
in India for the use of those who study the relations
between the prevalence and spread of diseases and the
weather conditions prevailing at the time in India.

According to the second method of arrangement, India
is divided into 57 meteorological districts or divisions
from the agricultural standpoint, each of which is fairly

homogeneous so far as the distribution of rainfall and
the general character of the corpsand the conditions
of their growth are concerned. The following gives
the two series of divisions arranged under the respective
political areas or provinces to which they belong :—

Political Division or Meteorological Division Meteorological
Province. or District. Province,
Tenasserim and Bay

Islands.
Lower Burma . Burma Coast and Bay
Islands.
BurmMa . . Arakan . . . -

Burma Inland,
Upper s .

Assam (Surma) .

AssaM . . Assam,

.
A

»» (Brahmaputra) ,

East Bengal . .
Deltaic ,, . . .

|
}
|

Central ,, . . Bengal and Orissa.

North s e . .
BENGAL . . i
Orissa . B . .
Chota Nagpur . .
South Bibhar , . .
Nerth  ,, . . .
Y
North-Western Provinces

East Gangetic Plain and

NORTH-WESTERN North-Western Provinces Chota Nagpur.

PROVINCES AND Central,
QuDH. South Qudh . . .
North ,, . . .

North-Western Provinces
[Cast Sub-montane.

North-Western Provinces|
West Sub-montane.
South-East Punjab .

South ys e .

Central ., . .| [Upper Sub-Himalayas.

Punjas ., . .
oNy Pun‘ab Sub-montane .

North Punjab B
Vest Punjab .

Indus Valley and North-

.} dind . . .
West Rajputana,

BoMBAY NORTH .

West Rajputana o« o

Rajrurana aNp CeN

TRAL INDIA. tral Iudia and Guja-

Central India, East .|} East Rajputana, Cen-
rat,

Rajputana East, Central
India West.
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Meteorological

Meteorological Division
Province.

or District.

s
Politica! Division or
Province,

Ea t Rajputana, Cen-

tral India and Gujarat.

Kathiawar . .
Bousay NORTR

Gujarat . .

NorTH WESTERN PROV- | North-Western Provinces' /
INCES. West,
Bombay Deccan .

BomMsay . . .
Khandesh . .

BERAR , . . Berar . . .

Central Provinces West
i Deccan,

CenTRAL PROVINCES.{| s  Central
East

”» »”

HyperaBAD OR_THE (| Hyderabad North
Nizam's Dowsi-< .
j s South

NIONS.

BoMeay . . « Konkan

’ } West Coast.

. Malabar . . .

| Madras South . .

» ,, Central .

MADrAS . . ,» East Coast S uth .

» Central .
/So-:!h India,

East Coast Central|

East Coast North

»”

Coorg . . .
CoORG AND MYSORE.
Mysore

f Bengal ,, . .

{, Assam Hills

. .
JOU—

North-Western Provinces Hills,

Hills.
| Punjab Hills

.

H:Lt DisTRICTS .3

I

!
i
t
|
t
|

{_| Baluchistan Hills .

The double grouping is shown in Plate 1 at the end of
this summary.

passa ==

The data of Table I in the monthly reviews and in the
present annual part are obtained, with a few exceptions,
from the observations telegraphed daily to Simla for pub.
lication in the Daily Weather Report. In the case of
thermometric observations, they are telegraphed to the
nearest half degree, Hence the maxima and minima
temperature data of the second class observatories derived
from these telegraphic reports and given in that table
occasionally differ to some slight extent from the means of
the more exact data (recorded to tenths of a degree)
tabulated in the ohservation forms sent into the Calcutta
Office, and which are used in the calculation of the mean
temperature data in Table Il. There is also another
reason why the mean maxima and minima data in Tables [
and Il differ to a slight extent. In Table I the daily or
24 hours’ period is assumedto end at 8 A.M., and in
Table Il at 4 P. M., and hence the maximum temperature
in Table I for any month of thirty-one days at any station
gives the mean for thirty-one periods of 24 hours ending
at 8 A.M. of the 3ist, andin Table Il for the same number
of 24 hours’ periods ending at 4 P.M, on the 3ist, and
hence virtually ot a monthly period one day in advance
of the former. Similarly, for months of 28, 29 or 3
days. These remarks will explain some of the slight dis-
crepancies which may be found between the maxima and
minima temperature mean data in TablesI and I, and
hence also in the monthly mean variation data given in
these tables in the monthly reviews and annual summary.

The methods of exposure of the instruments at observa-
tories in India, and of the reduction of the observations
and the calculation of mean data, have been fully stated
and explained in the Annual Reports on the Meteorology
of India, and need not be repeated. The reader is refer-
red more especially to the Annual Report of the year
1835 and to the “ Instructions to observers of the Indian
Meteorological Department’’ for full information on this

subject.

Temperature.

The methods of exposing the thermometers at observa-
tories in India and of deducing the daily and monthly
means from the observed readings of the instruments are
described in pages 18-19 of the Annual Report for 18go.

The variations of the mean temperature of each month
from the normal given in Table II of the monthly reviews
are deduced by a comparison of the actual monthly means
with the normal monthly means obtained by the same
methods given in Table XII of average monthly tempera-
tures of 87 stations in India and Ceylon, etc.,, in pages
19 to 22 of the Annual Report for the year 18go. Aver-
age data for 134 stations will also be found in pages 39 to
42 of the Annual Report for the year 1887.

Average or normal monthly temperatures of 82 second
class stations were recently re-calcclated and the whole of
the data up to December 1896 utilized for the
determination of these values. These normal means
were given in Table 1 of the Annual Summary for
1895,

The variations obtained by a comparison of these normal
means with the actual monthly means in Table I of the
monthly weather reviews for the year are given in Tablel

The mean variations given in Table I of the Geo.
graphical Summary are derived from the variation data
of Table II of the monthly \:'eather reviews of the year

1899.
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In Ta.ble I published in each monthly review, as in the
Daily Weather Report, the mean temperature of the day

is calculated by the formula, daily mean:“ﬂ"iL‘"_“zL"’_i“l".‘l‘l'-

ft differs from the true daily mean by amounts varying
slightly with the season. The variations of the daily or
monthly actual means obtained by this method from
normal daily or monthly means similarly calculated, usually
differ very little from those obtained by the more laborious
computation of true daily means and the comparison of
these with normal true daily means. In Table 1 of the
monthly weather reviews of the year 1899 the variations
of the monthly mean maxima and minima temperatures

from the normal, as well as the variations of the monthly
. Maximum + Minimum
mean temperatures (f.e., == ===

Normal monthly mean maxima and eninima tempera-
tures of g4 stations calculated from the observations of the
eleven years’ period, 1878—1888, were given in the Annual
Summary for 1891, The additional data for the years
1889—1893 have been recently utilized to furnish what are

}, are given.

TABLE L.—Comparison of monthly mean aiyr temperatures in 1899 with the averages of past years.

probably slightly more accurate means than those given
in the 1891 Annual Summary. The re-calculated means
were given in the 1894 Annual Summary, Tables | and I,
and need not be repeated here.

Tables II and 11I(e), HI(5) and IlI(c) give summaries of
the temperature variation data for each month of the year
1899 and for the year. In the first table (Table II) the
same division has been adopted as that employed in the
Annual Reports from 1881 to 1890, This enables an exact
comparison to be made of the temperature data of the
year 1899 with those of previous years given in the
Annual Reports, In the second set of tables [Table I1I{4),
[1[(%) and 1II{c)] the varation data are given for the
eleven meteorological provinces into which the empire
is divided for the purpose chiefly of comparing meteorolo-
gical and health statistics, and in the last table (Table
IV) the data are given for 54 of the 57 smaller
divisons or areas into which India is sub-divided with a
view to the comparison of meteorological and crops
statistics—

M;'nnn‘(::::'.cu StaTion, January. | February.| March.| April, May. Juae, July. August, | September, | October, [November. December,| Yrax,
ROY .
© o © . [} o © ° o . ) ° °
Port Blair +10 +073 +05 -0'g +01 ~03 +1°7 +1'5 +0'1 +12| —O0'X —-02| 404
Buana Rangoon . o -07 +1°5 -0 —26 -03 +0'7 +0'1 +09 +1'1 -1'5 ~1'4 | =02
CoAST AND . . '
Bay IsLaNDs. < Diamond Island +10 +0'5 +1°0 +0§ -07 +1°0 +2°1 +20 +1'8 +22 +02 —-03] +10
Cocos Island +27 +10 +07 ? +09 +0'9 +1'4 +17 +17 +18 +09 +o0z2| +13
Akyab ~-16] 406! +r14) +03| =—06] +03 o +12 +06 ? ? ? ?
Chittagong . -1'5 +00 +1°1 -0'3 +09 ~08 -02 +1°2 + 06 ~0'I —-2'4 —=15] =02
i -2 + 2 . +1°1 -0'3 +01 1 +2'2 0 ~09 +08 | +06
BENGAL AND Calcutta(Alipore) 2'2 +11 4 +0'5 9
Orissa. Saugor Island . —-2'3 +0'5 +1'4 -0'3 -0t ~-10 +01 +1°4 +1'4 -0b -18 +1°1 o
False Point -10 +07 +07 —-07 -0'4 -1'2 -0'3 +1'7 +18 -0'1 -1'5 +0¢ o
i -3 - - -0 +0° +0’ -11 + 1 +2'1 +16 +1'3 +20| +08
G ANGETIC Hazaribagh 35 +06 +33 o3 5 9 9
PL("-::)::D : Darbhanga -3'5 411 +15 -22 +21 ~08 -16 +07 +08 +02 —-15 ~07 | =03
Nageur. Allahabad . -4'1 +1'4 +16 -06 +15 -23 ~30 +09 +06 ~0'3 +02 +16 | -0z
Dehra Dun -37 +07 +2'5 -1'8 +09 -23 ~20 +06 +03 +0'5 +06 +06 | ~o03 -
/
\ | Roorkee . . -4'2 +1'2 +31 -0'5 +20 -27 -19 +20 +2'0 +07 +0'3 +06| 402
Urree Sus- M yeeent « .| —26] +17| +36| +06| +52| =31| —14| +37 432 | +12| +19| +30| +14
HiMaLAvas.
Labore . -2 +40| +51) +r3| +65| +¥r1| +34| 450 +52 ) +ro9; +46| +57)| +30
‘\ Ludhiana . -2'3 +33 +50 +o02 +57 -03 +1'3 +36 +4'8 +1'4 +28 +37 1| +24
Inpus Peshawar . -16 +21 +28 +0'8 +48 +2'1 +18 +13 +16 +0'5 +30 +34| +19
VaALLgy AND . . . .
Noiru- Jacobabad —-2'2 +26 +24: +1°3 +33 +1'3 +15 +1'7 +10 +1°1 +41 +47 ! +19
“' T ! . o .
RA)PUB':ANA, Kurcachee -4 +13 -0I +2'5 +17 +06 | +o2 +16 +0°3 +071 +2'1 +46] +ro0
! S
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TABLE l.—Comparison of monthly mean air temperatures in 1899 with the averages of past years—contd.

I

M:!‘;:t;:?;::‘lcu StaTicn, January. [ February.
© o
Easr
Rajputana, f | Jaipur -2'3 +32
CENTRAL
Inp1a AND Deesa . . -33 +17
GUJARAT.
Belgaum . -1'4 —0'4
Sholapur . -10 +06
Poona . -24 +0'§
Akola . . ~28 +1°2
Ceccan
- Buldana . . ~-1'g +11
' Khandwa -34 +2°2
|
! Nagpur . -19 +0'4
| Hyderabad (Dec-] =01 +1'0
! can). i
| Bombay . . -1 +0'4
West Coast4 !
! Karwar . -18 —0'5
|
(i Salem . 09| =o't
; Chitaldroog . —-12| =03
‘ Bangalore o t07%
i Hassan -19 o
SourH INDIA | ‘Myso.'e . —_16 +0's
Madras -07 —o't
Bellary . -02 +079
Cocanada +02 +1'3
|l Vizagapatam -07 o
Hiit Station,! Quetta Jdo=22] 431
BavtvucHistan,
! Leh . —~138 -32
: Srinagar . —49 +33
Hite Sta- ( Kailang ~-61 +10
TION D@ .
Noaruz'n.v ; Simla (Ridge) .| —41 +06
lNDlA. ; Chakrata -33 +1°5
/
" Ranikhet —35 +08
i
" Katmandu -4’1 12
\ Darjeeling —-24 ?
Hite Sta- '{ Mount Abu —28 +16
C?.\(J)::/;L {‘ { Pachmarhi -32 +07
Inoa. L(t Chikalda . -17 +13

March. | Aprii,
+38 + 11
+12 ?
$0'3 -30
+17 -22
+19 —27
+19 -1
+28 -32
+22 +07
+23 -20
+ 14 —-25
+07 | —o02
+08 —12

l —06 | =37

o ~2'7 [
+o3| -v7]
—-09 ~-10 )
-07 -10 |

o] —33 ]
+to4 | =04 ]
-0 -0'8 [
+28 -03 ‘
+15 ~-2'1 %
+49 —3'3"-
+ 20 -1'0 :
+33| -—36 |
+361 —39 l
+43 | —31 5
+ 20 —-1'2 ;
+03 —06 f
+22 —06 ’
+22 -0'5 lj
+34| ~-23)

May.

+26

+0'3

—~14
—02
-0y
+04
-08
+0'6
+04
-1
+04
—-0'8
—0'
-0y
-0'8

-03

+03

+10
+31
+04
+0'7
+32
+23
+24
-06
403

-09

e,

T —

June. Julv, | August. | Scptembcr, | October. {’Novembcr. December.
' l
| |
° o | ° o ° ; ° °
-271 +0§ +7'5 +4'5 +48 ‘ +42 +53
-0 +38 l +61 +47 +64 : +46 +61
I |
-06| +o05| 409 +tr2| +261 $r2| 416
+0'8 +36 +42 +2'5 +50, +32 +23
—06 +10 +22 118 +4'7 +25 +18
+11 +26 | 448 +62| +63 +46 +48
~0'5 +19 +40 +49 +70 ‘ +356 +46
+11 +16 ] +47 +6'1 +72 +55 +52
+ 22 + 20 +32 ’ +46 +4'5 ' +739 +4'4
+13 +27' +29 | +27 +38  +26 +16
—08| +ra! +|‘3' +1°4 +18 103 +11
-06 +18 [ +1°1 +0'2 +16  —o07| —r10
+1'5 +37 +41 +04 +1'4 +073 +02
+0y4 +206 +28 +0'8 +2'1°  +21 + 18
+1°0 +33 +29 406 +1'6 —0o7! —o01 |
o +19 +1'8 +10 +16 —-14 —10
-0’5 +18 +1'8 —-03 +09 ' -10 — 00
+11 ] +18] 413 —07 -10 =0y -3
+01 +18 +19 o +19 Csro + 10 I
+16 +49 +24 +20 +10! —12 -0'3
-r2! 7 ? ? ? ? s
[ -10 o -15 -05 +31 +36
+34 +11 -3 -14 +04 | 403 +03
+1'3 " +16 —08 - 14 +I's : +07 +20
+30 ; +1°2 -09 -16 - 10 -04 409
-0'9 ' -11 401 [} +08 l 404 - 05
-1 l' -09 =02 +03 +18 ‘ +06 . +13
+0'1 | —06 411 1§ +079 : 405 403
-07 ! -08 | =07 o —03 i —13 j -2
+03 ‘ [} +09 +1°2 -0'3 1 —-17 —08
o ! +006 +34 +2'2 +4'4 : +35 ; +43 l
~o2! —r1| 432 +26 [ +42 I 37 +35,
+0'5 Ii —-0'3 +20 +32 +08 ; +59  +49 ’I
! i

Yiar.

+28

+ 29

+01
+17
109
+2'5
+21

+28

+1'3

+0§

+03
+07
+06
-0
-Q01

-0l

405
—0'5

-01

+13

+1'0
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‘VaBLE L.—Comparison of mouthly mean air temperatures in 1899 with the averages of past years— concld,

M rf0ROLOGICAL STATION,
PROVINLE.

Hne Sta-
TION, )

SouTHERN ( |Wellington
INDIA.

{‘ Aden .

ExTRA | Perim .
IND1AN !

StaTIONS. /| Zanzibar .

! Port Victoria
(Seychellesu,
Mauritius .

Jaouary. [February, | March, April, May. June. July. August. | September. | October. [November, December.| Ygar,
|
] o -3 ] -] ° ] . o ‘ L] o o [
-03 +t04, -0 —16 —0'5 ~06 +1'0 +04 402 408 -1'2 —08 | =02
—07 —-0'5 -—0'2 —-0'2 +02 +1°2 +18 +2'8 +09 -0'5 —0'2 +04 | +04
o ! . ™ .
-ug ? —-0'5 -02g —09 +01 —06 +04 —08 —03| =01 +06 | —o0'3
+02 +05| —OI -03 —09| =08| =09 —o0'5 -03 +0'1 +2'0 +o05| o
-1 —07 +02 +04 —-03 ~02| ~04 -—0'7 —11 —r10 —0°5 -05 | —03%
+04 +o7 +07 +0'7 +04 -06 +02 +02 +03 —06 +0'4 +r11| +03
i

TaBLE U —~Geographical summary of the temperature data of Tuble Il in the monthly weather reviews of 1899.

Numler
METEOROLOGICAL AREA, nt“fn January, . February.| March, April. May June. July. Azgust. [September, | October. |November, [December. { Yrar,
81 lons.
— — — ——— —— — e ——— A_t
t -] [ o o o [+ o o o o o
North-West Himalaya 6 ~-60 +07 +33 -2'8 +2'1 +10 +02 ~-04 —-04 +07 +04 +07 o
Sikkim Himalaya and | 1-2 -33 +1°2 +1°2 -0'g +2'4 -02 ~04 +01 +0°6 —o3 -15 ~19 | —03
Nepal.
Punjab Plains . . 5 ~17 +31 +4'3 +08 +57 +10 +22 +33 +39 +1'3 +35 +44 | +26
Gangetic Plain . . 5 -36 lo4r2 +2°'5 -0'g +2'3 -22 -20 +16 +1'4 +0°5 +03 +1'0| +o2
Western Rajputana 3-4 -27 + 18 +1°4 +I1I +12 405 +1°5 +32 +2'1 +30 +36 +49| +18
Eastern Rajputana and 1 —-2'3 +32 +38 +1'1 +26 -21 +0'% +75 +4'5 +48 +4'2 +53 | +28
Central India.
Nerbudda Valley . 1 -34 +22| +22 +07 +06 +11 +16 +47 +61 +72 +5'3 452 428
Chota Nagour . 1 -35,; +0¢6 +33 -03 +0'5 +09 —-11 +1°9 +2'1 +16 +1'3 +20| +08
Lower Bengal . . 2 -23 ! +08 +1'9 +01 +05 -0'7 +01 +17 +18 —03| —14 +1°0 | +03
Orissa . . . 1 -10 +07 +07 -07 -0'4 —12 -03 +1'7 +1°8 -0 —1I'5 +04 o
Central Provonees s -23 +09 +2°5 -18 ~-01 +0'6 +1°0 +34 +4°3 +58 +4'7 +4'4 | +20
South and Berar.
Koukan . . e 2 -7 —0'1 +08 -07 —02 ~-07 +1'5 +12 +08 +17 -02 101 | 402
Deccan,  Hyderabad 9 -1 +04 +0'4 -2'4 —-06 +02 +2'1 + 24 +1I1 +2'7 +1°1 +09 | +0'6
and Mysore.
East Coast and Car-| 3~-4 -0'5 +0'3 -0'3 -5 —-03 +0°'8 +35 +2'6 +06 +05§ -04 =051 404
natic.
Arakan and Pegu ., 3-4 -0'4 ] +03 +1'3 +0'1 —08 +0'I +0'7 + 18 +1'0 + 11 —-12 -1 +0'2
Bay Islands . b T2 +19 ' +07 +06 ~09 +0'5 +0'3 + 16 t1°6 +0'9 +1°5 +0¢ 0 +0$
T T T | |
Extra-Tropical India . | 25=26 -3's l + 14 +26 -07 +21, =01 I +02 +18 +17 +1'3 +12 +20| +0§
Tropical India 25—-27 -0%9 +0'4 +08 —-15 -04 +03 +17 +22 +16 +26 +10 +30 | +o0'7
Whole India .l 51~-53 =22] +09 +16 -1l +08 to'1 +0'g +20 + 16 +20 + 12 +15 | +0'8
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TuBLE Ill(a).= Variatsons of the mean monthly maximum temperature from the normal in 1899 in the eleven
meleorological provinces of India.

MsTEoROLOGICAL PROVINCE, January, | February.| March, Aprtl, May. June, July. August, | September. | October. |[November. December, Ysax
° . [] 'Y ° ° ) ) ° . . o .
Burma Coast and Bay Islands.,] +08| =13 +0'7 -03 -30 +01 +0'5 +1'0 +1°2 +23| —11 —06 o
Burma Inland . . . ] - +11 +1°4 -31 -2} —11 +06 -—0'] —0'8 —2'3 —1'0| —oq
Assam . . . . . -—2'3 +07 +04 -1'4 +18 -2'4 -—27 ~06 -1'4 -—14 -0 -4 —_11
Bengal and Orissa . | =30 +0'3 +18 -14 +08 -1'5 —04 +1°3 +16 -06 o +02 | wgy
Gangetic Plain and Chota| =35 +18 +29 -27| wo7| =rs| —31 +17 425 +28 +29 +26| 4o
Nagpur. :
Upper Sub-Himalayas .« -2'3 +2°4 +37 -1 +2'5 -6} —o0b6 +53 +63 +30 +29 +37 +20
Indus Valley and North-West -0’5 +31 +22 +1'5 +34 +1°3 +16 +2'8 +25 +1°2 24 +40 rox
Rajputana. |
East Rajputana, Central India | =21 +29( +30 =10{ =o§5| =19 +03)| +77 +62 | +65 +56 ) 4561 4,4
and Gujarat, i
Deccan . . . | =07 +10 +2'4 -3 -0 +0'4 +2'0 +4'5 +58 +7'5 +7'1 +56 +26
West Coast » . . | =09} ~02 +0°3 -11 ° +0'3 +20 +2'0 +03 +1°3 +06 +1°3 +05
Soath India . . . o =073 -0'1 +0'3 -35 -06 +13 +45 +34 +0°'§ +1°2 +2'7 +2°2 ‘1o
! |

TABLE 1II{6).~=Variations of the mean monthly minimum temperature from the normal in 1809 in the cleven

meteorologscal provinces of India.

|
MiTsoRoLOGICAL P ROVINGE, January. | February. | March, April, May. June, July. Angust. | Septemb er,| October, November. December
I
l @
i i
[ [ L[] ° L . o [ ] o ° ! o i o
t
Burma Coast and Bay Is'ands .| —o0'7 +06 +15 +1°7 +0'§ +0'5 +1'4 +13 +16 $1.2 | —_—o2 | —07
' |
Rurma Inland . . o —OI +o0°2 +04 +16 +05 —03 +0's +1'0 +09 +10 ; —o11 —20
Assam , . . . «f —30} —06| —06 -—0'9 +1'9 | =09 | e=02 +02 —02| -0y4) —r3 | —12
Bengal and Orissa . o/ —20 +14 +07 —0'5 +18 -03 o +1°0 407 —02! ~23° -—¢a
Gangetic Plaia and Chota| —28 +1'1 +13 —06 +27| —o08 —og +08 —01 —13 i —osi 409
Nagpur. .
Upper Sub-Himalayas . o —43 +22 +22 . o +63 —-0'4 +07 +2'5 413 07 442 +31
Indus Valley and North-West| —s'5| +21 +2'0 06| +45 +1°1 +18 +1°1 +01! —19 +37 taq
Rajputnna. . 0
East Rajputana, Central India| —48 +16 +1'6 +13 +24 —06 406 +30 +31 +2'5: 444 +52
and Gujarat. i
Deccan. o « —34| 41 +04. 403, +I'5| +10| +r1ro| <+194 +13 ‘ +06 ! 406, 423
; i
West Coast . . -1 +06 +04 ., =10 +01 o +1'5 +09 +07 +1'§ —06, —16
Gouth India . . . of =01 +1'3 -—1'1 ' ~=—07 ~0] +0'7 +17 +1'5 +03 +11 —19 i —a3

Ysaz,

+07
+og

—06
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TABLE ll(c).—~Variations of the mean mon'tbly temperature from the normal in 1899 in the eleven
meteorological provinces of India,
——
M2T30R0LO0ICAL PrOvINCE, January. | February.| March, April, May. June, July. August, | September. | October. |November.|December. | Year.
] . ° ° e o ° o ° . [ .
Burma Coast and Bey Islands .| 401 —04| +1°1 +07| —=13| +403] <+r10 +1'2 +1°4 +17| —06| =—06| +04
Burma Inland . . -l —o1 -0'5 +08 +1°5 -—13{ —07| =03 +08 +0°4 +06 | —12 —2'0 | ~-03
Assam . - . . ol =27 t01 | =0 | =12 +19) —v7{( —¥5| —o2 =08 —-0Q| =k2| —233 —09
Bengal and Orissa . —2'5 +09| +13]| ~—10 +1'3| =09| —o2 +12 +12| ~=0%| =12 o P
Galggetic Plain and Chota| =32 +1°5 +2°1 -17 +10 -11 —20 +1'3 +1°2 +08 +12 +18| +oz2
agput.

Uppet Sub-Himalayas . -3 +23 +30 | —0O7 +44 —1'0 +01 +39 +38 +12 +36 +34| +17
Indus Valley and North-West | —30 +26 +21 +1°r +40 +1°2 +17 +2'0 +13 —0'4 +31 +42 ) +17

Rajputana.
East Rajputana, Central India} —3'5 +3° +32° +0'2 +1°0 - +0 y . : i y ¥

and Gujarat, 3 3 3 ? oS " e 3 *se TS e
Deccan . . . —2'1 +1°'1 +1°4 -1’5 +0'3 +0'7 +1U'5 +30 +36 +41 +3'9 +4'1 ] +147
West Coast . . -1'3 +02 +0°4 -—p1 +01 +0'2 +1°8 +1°5 +0'§ +14 ] —-02| +0°3
South India . . .| —o2 +06| —o04| —aF —0'4 +1°0 +31 +2'5 +04 +11 +0'4 o +0°§

; n S S N

TABLE IV.— Variations of the mean monthly and annual temperatures from the normal in 1899, in 54 of the 57

meteorological districts or divistons of India,

ProvinNce, Division. :‘g g _5 B .
il g 5| 814
N ° * ° °
RN Tenasserim . 404 | =13] 407 | —01 | =03
Q' 2. Lower Burma . d 04| —o1| +13] 108 —21
BUrRMaA . .4, 3. Central do. +04 | +03| +13| 432 =19
4 Upper do. . J —o1| =06 +07 | +15| =10
| 5. Arakan . ~14 | +05| +13 o -0'8
( 6. Eastern Bengal . —27 | +ot| +11 | —07| +07
: 7. Assam (Surma) . t—25!| +05) 408 | —~o5| +27
: 9. Do (Brahmaputra) .| —28 | —o02 —06 | —1'6| +16
! 10. Deltaic Bengal . =32 +04| +15| =03 | +11
[ 11 Central do. . —30 | +08] +13| —1'5{ +179
Baxcat  AND |1 o North do. e | —20 ] 420 408 —yal 432
AssaM ot
' 13 Bengal Hills . -2'1 ? —0'1 | —o'1 | +27
‘ 14. Orisea . —12 +1'1{ +1'7 | —1'6 { —0'1
‘ 15. Chota Nagpur . =26l +15] +30 | ~21 1 +06
E 16. South Bihar . —34 | +11 | +15 | —16} +11
;; 17. North do. . .| =31 +13| «1'0| —1'8] +21

g 2 & B 8 @ @ ‘
Z, 2 < & S z a s
. o ° . . . ° ®
+08 | +16| +1'1 +16| 420 —05| +1'3] +06
—o1| 408 | +09| +12| 413| =10} —~1'5| +02
4031 +03| +16 | +14) +23 ? —-36| 0§
—10| —04| +07| 403 | t02| ~12| ~1'7| =02
405 ? ? ? ? ? ? ?
-0g| —03]| +10| +08| —05| -1 | —o04 | =03
-10 ? +10| +0'1| =06| —1'1 | —273 | =03
w21| =16] =08} =13| =11} =1'2 | ~=2°4 | —I'2
—10| =02| +1°5| +1vr7| =07 =16| +02 | —0'%
—-o05| =05} +09 | +r1°2 -06| =09 | =02 | —o0'1
—05 o 405 | +o2| =01 | =08 | —0c'B | +01
406 | =03 ! 408| +405| 403 =45 —09 o
—14| 401{ +20 | +19 o | =08 | +10| +02
+03| —o4| 420 | 421 +710 +16| +261 408
-0y | —28| +06| +09 +08| +10| +1'4 [
—03| =10 +06} +07 | 04| = 07| —04 | —01
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TABLE IV.—Variations of the mean monihly and annual temperatures from the normal in 1899 tn 54 of the 5y
meteorological districts or divistons of India—concid.

. =
PROVINCE, Division, § ‘g ﬁ =
E s s )
— h‘: = <
[+ o Q
18, North-Westeru Provin- | —37 | %16 | +17]| —14
ces East.
19. South Oudh —~33] +20| +28)| —o08
21. North.Western Provin- +30 | +46| —o03
N.-W. PrROVIN= ces, Central.
[:1 AND 22, Do. do. West: —30| +28| +29| —o9
OvubpH.
23. Do. do. East -4 +1°0 420 , —-2'8
Submontane.
24. Do. do.West do.| —35 | 42:2| 426 —1'5
15. Do. do. Hills e —33| 420 +35. —36
{ 26. South-East Punjab —38| +18 +30 ; - 24
! i
' 27. South  do. . . t27 —06
i 28, Central do. —27 0y
|
PUNJAB . . \ i 20. Punjab Submontane .| —g41 +29| +34 —o2
i 3o. Do. Hills . -32 | —08! +15 —28
; ! i
-3 North Punjab -2'3 +2o| +27} +05
; 2. West do. . ~34 | +2-5_; +27 +1°4
| i . :
! 33. Malabar . —0'4 i +0'1 ' -1  —1'9
' 34. Madras South-Central | —o6 i +0'4 ‘ —0y =37 :
BamBav  AND | 35 Coorg . . ﬁ +0'g ! 04 L 407 —16
MALABAR ‘ i |
Cosst Dis- | ; 36. Mysore L' ol 409, +03 —24
TRICTS (MAD- | | I | 1
RAS). P 37. Konkan . [ —21 ‘ +03 +07 . —02
: i |
| 38. Bombay Deccan i -~18] -o1 , to6  —go
i J ! !
5 40. Khandesh . . —38 i 403 +10. —08
| ;
! 41. Berar . i -2y ‘ +14, +16 —13
CeNTRAL Prev- ,' 42. Central Provinces WestI =30 413, +16 —o9
INCRS  AND (! ] , :
Berar. ‘ 43. Do. Central i —-27 ‘ +17 X +17 =10
. i '
44 Do. East .| ~11) 409 420, —-23°
" 45+ Gujarat . of ~21| 417 | ; —~02
‘ ! ‘
BoMEBAY ' 46. Kathiawar and Cutch. —44 ] +12) 402 : +06
NoRTH). ' . i ‘
(Nowrs) | 47. Sird . . R A } +10 0 419
| 48. Baluchistan Hills —25, +32, +26 A
]
t :
R g! 49. Central India East -30| +17 419, =01
AJPUTANA . : i
AND CENTRAL < 50. Rajputana East, Central, —3'1 | 4 29! 431 +10
INDI1A. . India West, : !
l- 5I. West Rajputana ~-25| +4 I +33 405"
- 52. East Coast North .| ~o02z]| 406 ? —-07 ! —06
; \ i
i 53. Hyderabad South .| 404 | +12 ’ 410 —22
‘ | ‘
u i 54. Madras Central . otory 413, ~03, -27
ADRAS L |
; 55 East Coast Central —~06 | +04 | ~05 ) —-0'1
l{ 56. East Coast Soath +0°2 404 | ~03]| ~I's
57. Madras South ~1'3] =06 ‘ —1'1| -42

+2'
+34

+0'3

+ 20

+26

|
+ 197,
+40 |

+63

+52
+30
+63

+62

+03
+02
+06 .

+00

-0
+19
+22
+07
+2y

+48

t
1
|
-0"1 '
-06 |

|

-132
—~2'1
-2'0

+0'1

+ 14
+14

+18

< E

= 2 z
z < )

A
-30| +11 | +09
—22 | +14| 409
~27| +48| +39
=22 | +53 | +47
—-28! =04 +08
—152 +181 +16
—oa! +08 | +14
-17: +63 1 +52
+3w; +63 ] +49
+3o? +51 ! +50
+082 +46 +52
—oﬁf —045 -0
+x8; +2nf +31
+251 +18? +10
+19: +11‘ +03
+28 +31é +08
+1'3  +04 E’ -0t
+2'7 +zg‘ +03
+17 +16 . +08
+|'5i +23 7 +21
+22 +36 ‘ +460
+2'5 +43 +060
+1r2 438 455
+03 +29¥ +28
+16 416 +32
+ 14 +27% +23
+1'8  +27 +0°Q
+04 +11i +03
-1'5 =07 l -18
~09  +43 ' 38 ‘
+21 +75} +56;
+35 *61[ +43
+51 +2a; +27
+4'3 ; +27 ! +730
+3a§ +27! +05
0495 +r6g +03
+2gi +25E +09

+01

+o'8‘ +15 i:

F October.

o

+0'3
+07
+36
+27
+0'3
+1'3

+16

.
November.

+18

+2'5 :‘

+ 76

+41

+o02

+41

+54

+34

+0'4

+40

+26

+0°4

+0'3
+0°4

—05

F—

+34

+56
+26
—03
-~0'8
+4'4

+ 48

+0'5

+43

+26
+0'8
-0'2

+0'5

|

+ 24

+58

+52

+4'8

440

+01

+03

e S =0~

/L:

:
ol
& [ g
+24 o
+58 | 42
+30} +r7
+01 | —pf
+28} +06
+°9’ +06
+313 +1'0
*39; +27
+51i +31
+33  +21
—os' —e3
+41% +23
+39 1 418
—09 | 402
~06 . +0'3
+ 06 +03
—03 | +0'3
+06 , ey
+2'1 +08
+SD‘ +320
+“1; +26
+54 422
+t45 416
+44 . 412
+59; +19
+57 ! +1'1
+47’ +12
443 +07
+47 ' +16
+55 ] +31
+43 " +28
o] +08
+27 ] 419
+0'9 | +09
-03| +08
—~0'4 | +05
—0'2| ~04
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In the discussion of the meteorology of India during the
ear 1899, the year is divided into four seasons according
to the following arrangement :—

1st.—The cold weather period, including the months
of January and February.

2nd.—The hot weather period, including the months
of March, April and May.

3rd.—-ThC period of the south-west monsoon rains
proper, including the months of June, July,
August and September.

4th.—The period of the retreating south-west mon-
soon, including the months of October, Novem-

ber and D ecember.

The following give a resum of the chief features of
the temperature conditions during the year :—

1.—~The cold weather pertod.—A cold weather
storm of moderate intensity in the last week of December
1898 gave moderate to heavy snow in the Upper India hills,
This was followed by a well marked cool wave in the
beginning of January when temperature was largely
below the normal over the whole of Northern and Central
[ndia. January was unusually free from cold weather
storms, and the air was abnormally dry and skies free
from cloud. Two feeble disturbances affected Central
India, North-Eastern India and the North Deccan
during the first fortnight of the month and gave some
local rain. Temperature was remarkably low during this
period over the whole of Northern and Central India and
the North Deccan. Two feeble low pressure waves pass-
ed {rom the Persian area across Northern India. They
gave some cloud but no rain in the plains. Each was
followed by a cool wave of moderate intensity and hence
temperature was largely below the normal during the third
and fourth weeks of the month. The most remarkable

feature of this period was
perature in South-\Vest Bengal.

Temperature increased rapidly on the 2§th and ' follow-
ing days and was at the end of January 1m considerable
excess in North-Western India and in slight to moderate
defect in North-Fastern India, the deficiency being most
marked in Bengal.

February was more disturbed than usual. A series of
five depressions of the cold weather type advanced in
succession across Northern India. The disturbances were,
however, very feeble and gave little rain in the plains and
only light snow in the hills and hence affected tempera-
rure very slightly. Temperature hence increased more
rapidly than usual during the month and was in steady
excess during the greater part of the month. An impor-
tant feature of the month was increased dryness of the
air, and hence greater radiation by night, The day
temperature was much more largely in excess than the

night temperature.

the remarkably low night tem- -

in'll;f;?u:;ios\:'fallA(}f hthe. period was much less than usual
The rainfa[;mi’n tf am§ta.n and the Western Himalayas.

e plains of Nerthern and Central India
was scanty in North-Western India, but was slightly
abov‘e the normal of the period in the districts which
recelve.d thunder showers from the two abnormal disturb-
ances in Central India during the first fortnight of January.

The temperature conditions of the period were directly
related to the chief abnormal features of the period which
were, — :

(1) Fewer cold weather storms than usual, more especi-
ally in January. The storms were also of feebler intensity
than usual.

(2) The warm and cool waves accompanying the storms
were feeble and exercised little influence on the mean
temperature conditions of the period.

The following gives a summary of the chief features
of these conditions :—

(1) The mean maximum or day temperature was
generally in defect in January and in excess in February.
The deficiency was considerable in January in North-
Eastern India and it ranged between 3° and 5° in Central
and North Bengal and Bihar. Theexcess in February was
small in amount over the whole area except Baluchistan,
the South Punjab, Sind, Rajputana, Cutch and the western
half of the North-Western Provinces and of Central India
where it ranged on the mean of the month between 3°
and §° The following gives comparative data for the
various provinces =

VARIATION OF MEAN MAXIMUM

TEMPERATURE FROM NORMAL IN
AREA. Cold

weather

Janvary. | February. period,

Janvary and
February.
] [ .

Burma . . . . . . +0'4 —12 —0'4
Assam . .+ -3 +0'7 —o'8
Bengal . . . . . . =33 [ —-16
Orissa  » . . . . . -1’3 +09 —-0°2
Bihar . . . . . . —4’0 +0'9 -1'5
Chota Nagpur -2'8 +2'1 —0'3
North Western Provinces and Oudh . —2'9 +2'7 —0'1
Punjab . . . . . . -1’4 +1°9 +0°2
Baluchistan (Quetta) . . . +1°3 +4'3 +2°8
Sind . . . . . . -0’4 +36 +1°6
Rajputana -1 +4'1 +1°8
Gujarat . . -2'6 +1'9 -0’3
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VARIATION OF MRAN MAXINUM VARIATION OF MEAN MINIMUM
TEMPERATURE FROM NORMAL IN TRMPERATURE FROM NORMAL [N
ARRA. Cc;l;i AREA, Coll:l
weather weathe
January. Febroary. period, January. | February. periodf
January and January and
. February, February,
° o ° . ° .
Central India . . . . . —3'3 +2°0 -0'6
Sind . . . . . . -5'8 +1°1 -3
Central Provinces . . . . =11 +13 +0't 3
Berar —0't +0g roq Rajputana . . . . . ~48 +3' —1eg
West Coast ~0g -0'2 -o's Gujarat . . * .. —46 +o'8 it ]
. Central India . . . . . -4°7 +1°4 -1'6
Bombay Deccan . . . . =-0'5 +0°'1 -0'2
M +0'6 +0%s +o's Central Proviaces s . . -3°7 +1'5 -1
ysore . . . . . . .
. . . . -4 +1° -1
Madras Ccast . . . . 402 -0'2 o Berar ° * 40 18 1
. . . -16 ‘6 -0
Madras Deccan . . . . +0'7 +07 +0'7 West Coast ) ta 5
South India . . . . . -1'6 -0°7 -1t Bombay Deccan . . . -—4'1 o —2'0
L g Mysore . . . . . . -06 +1'3 +0°3
The variations of tne maximum temperature of the MadrasCoast « . o o . ° 1oz +0'6
period We're gcn.erta-“y ?m:}l‘l ': amount}:n C?I?;eque?ce_ of Madras Deccan e e -0'6 +18 +0'6
1 vanation in e two manths. € on ime-
the oppos te y South India . . . - . +0°1 +0'8 +0'4

portant variations were an excess of nearly 3° in Baluchis-
tan and of 1}°in Sind and Rajputana and a deficiency of
14° in Bengal and Bihar.

(2) The mean minimum or night temperature was in
general defect in January and in general excess in Feb-
ruary. The mean variations of the period were small
to moderate in amount. The variations were most pro.-
nounced in Upper India where the night temperature was
in considerable to large defect in January and in moder-
ate to considerable excess in February. They averaged
2” in amount in five areasor divisions, vis., Assam, the
Bombay Deccan, Sind ,Gujarat and Baluchistan. The fol-
lowing gives comparative data for the various provinces :—

VARIATION OF MEAN MINIMUM
TEMPERATURE FROM NORMAL IN
AREA, Cold
westher
January, | February, period,
January and
February,
2 -] -}
Burma . . . . . . —-0'4 +0°§ [
Assam . . . . . =30 —0'6 —-1'8
Bengal . . . . . -2'2 +1°3 —a'4
Origsa . . . . . -1'0 +1°2 +o01
Bihar . . . . . . -2'5 +1'5 —0'5
Chota Nagpur . . . . . -23 +0% —0'7
North-Western Provinces and Qudh -39 +1°7 -1
Punjab N B B . . -4'9 +32'8 -1'0
Baluchistan {Quetta) . . . —6°3 +2°1 -2

——————

(3) The mean temperature in January was below the
normal over the whole area, except Central and Lower
Burma and above it in February, except in parts of Bur-
ma. It hence varied slightly on the mean of the period
from the normal and was in slight defect generally in
Northern and Central India and normal or in slight ex-
cess in Burma and the Peninsula. The variations were
less than 1° except in Assam, Bengal, Bihar, Gujarat,
Central India and the Bombay Deccan, where the mean
temperature of the period ranged between 1° and 1°3° in
defect. The following gives comparative data for the

various provinces :—

VARIATION OF MEAN DAILY TEM-
PERATURE FROM NORMAL IN

AREA. Cold
weatker
January, | February. | period,
January and
February.
° ° o
Burma . . . . . . o -0'4 -0’2
Assam . . . N . . -2'7 +0°'t -1
Bengal . . . . . . -2'8 +0'7 -10
Orissa . . . . . . -1"2 11 °
Bihar .o . . . . -3'3 +1°32 —1'0
Chota Nagpur . . . . . -2'6 +1'5 —o0'5
North-Western Provinces and OQudh . -3'4 +2°2 —0'6
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VARIATION OF MEAN DAILY TEM-
PERATURE FROM NORMAL IN
AREA.
Cold weather
January, | February. per;gg, d]:;“'
February.

. ° o
Punjab . . . . . . —3'2 +2'4 —og
Baluchistan (Quetta) . B o e —2°5 +332 +0°3
Sinde . e . . . . —-3'1 +24 -3
Rajputana  +  « .« .| =30 +3 0
Gujarat . . . . . R -3'6 +1°4 -1
Central India . . . . . —4% +17 -1
Central Provinces . . R . -2 104 —-o'5
Berar . —2] +14 .03
West Coast . . . . . —-13 $0°2 —0'5
Bombay Deccan . . . . -23 ° -ll
Mysore . . . . . ° +0'g o'y
Madras Coast . . . . . +0'1 40§ +o'y
Madras Deccan . . . . . P +1°3 o'y
South India . . . . . -0'8 o' -o3

The following gives a brief statement of the cool waves
of the period :—

(1) Cool wave of the 1st to the 7th of Fanuary—This
cool wave followed the cold weather storm of the last
week of Decemter which gave heavy snow in the Upper
India mountain districts. The reduction of temperature
was greatest in Baluchistan and Upper India on the 1st
and 3rd. The cool wave advanced into the Central Provin-
ces on the 4th, Bihar and Bengal on the 5th and 6th, its
effect diminishing rapidly in its eastward extension.

The following gives variation data on each day from
the 3rd to the 7th illustrating the progress of the warm
and cold waves of this period :—

VARIATION FROM NORMAL OF MEAN TEM- Total
PERATURE PRECEDING 8§ A.M. OF DATE.
range of
STATION. vsria:tion
urlng
Greatest Greatest .
excese. Date. detsct. Date. period.
- o [
Qustta . .| + 62 | 28th December | —15'1 ' 3rd January 1899 321°3
1898,
Hyderabad .| 4102  209th December | —119lard ,, » [ 3271
. 1598,
Ajmer . .1 + 8¢ |3oth December | — 82 7th ,, » 17°0
1598,
Allahabad o4+ 81 ) 3ist sDeccmber — 77 |sth » 15°'8
18¢8,
Saugor Island .| + 9'6 | :st January | — 81 jtoth ,, " 17°7
18,9. l

A feature of this cold wave was the great reduction o
temperature at the hill stations accompanying the low

elevation of the snow line. The following gives the
greatest reduction below the normal at five stations :—

VAKIATION FROM NORMAL OF

Starion. DaATE. . ..
Maximum| Minimum| Mean
tempera- | tempera- | tempera-~
ture, ture, ture.
-] o o

Srinagar . . .| 6th January | =280 - 46 ~ 6'3

Murree . . . JJ7th | ~16% -12'5 —14'3
Simla . . . .| 7th » o =210 -15'8 -18%%
Ranikhet . . . | 8th » .| =189 —14'3 ~16'6
Chakrata . . J7th o =108 —~16°3 - 181

(2) Cool wave of the 14thto the 15th Fanuary—
Temperature continued much lower than usual over
Northern and Central India during the interval between
the 8th to the 13th, due chiefly to the remarkable dryness
of the air favouring terrestrial radiation. A feeble
disturbance which originated in Persia on the 1oth and
11th passed through Baluchistan into Upper India on the
12thand i3th. The warm wave in front was unusually
feeble, and increased temperature temporarily from 2° to
4°. The cool wave in its rear was more marked reducing
temperature frem 15° to 6°. The following variation data
for the period 15th to the 18th, show the progress of the
cool wave across Northern India:—

VARIATION FROM NORMAL OF MEAN
TEMPERATURE OF 24 HOURS
PRECEDING 8 A.M., OF
PROVINCE OR AREA.

15th 16th 17th 18th
January. | January, | January.| January.

[ ° L )
Baluchistan (Quetta) . . . —~15°5 -1'1 ~3'3 -5'3
Punjab . . . . ] =53 -6'6 ~7'6 -5'1
Sind . . . . . .] =64 —-63 ~7'2 -5'5
Rajputana . . . . .| =125 —4'6 -63 ~58
North-Western Provinces and | - 06 —-3'9 ~7"2 —-7°5

Oudh.

Central India . . B . - 1'6 -39 ~7°'8 -7'1
Bihar . . . . o] =171 -17 ~-5'8 -66
Chota Nagpur . . . o =17 -1'8 ~4'9 =61
Bengal . . . . . - 2'Q -2'6 -54 —6'6

The preceding data show that the wave of greatest
reduction of temperature below the normal was in
Baluchistan on the i4th and 15th, in the South Punjab on
the 16th, in the South Punjab, Rajputana, Bundelkhand

Cz2
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and Baghelkhand on the 17th, and in the eastern districts
of the North-Western Provinces and Bengal on the 18th,

The reduction of temperature during the progress of
the cool wave was very strongly marked in the night
temperature and the lowest minimum temperatures of the
month were generally reported during this period in the
plains of Northern india. The following gives some of
the more noteworthy minimum temperatures registered
during this period, their variations from the normal and
the lowest hitherto recorded at eight typical stations in
January :—

Loyvest !
mI;:i‘vr:it\'ll Variation Date on temml;:rna‘:r:rel Year in
STATIVA, temperature of act\_xal which | recorded in . which
recorded in |[TOM nOrmal, record- | January | recorded
January., | ed. ! ety ecorded.
January. | previous to
i [ 1899.
a |
f !
L] o L ;
Peshin . ¢ ? 15th 9'0 1895
Quetta . . 10'8 ~187 15th 9°3 1847
Peshawar . 28% —10'7 18th 28'8 1878 and
1880.
Ajmer . . 33’5 —-13'6 1Sth 31’0 1567
Sutna . 36°1 —12'¢ 17th 342 15878
Allahabad 36°4 ~-12'0 18th 360 1878
Patna . . 41°2 - 92 18th 36'4 1878
Caleutta . 44'2 —-51°3 20th 45°S 1878
The lowest night temperatures of the year were

generally recorded in Northern India during the advance
of this cool wave. They were not so low as have been
previously recorded in the Punjab, Rajputana, Central
India and the North-Western Provinces, but were lower
at many stations in Bengal. The following gives examples
of the abnormally low minimum temperature in that

The night temperature was also remarkably low in
Berar, the Central Provinces, Rajputana, Central India
and Khandesh during the period from the gth to the 18th,
The following gives the lowest minimum temperatures
recorded in that area and also the lowest at the same
stations in previous years for comparison :—

l_.owest
Lowest Variation minimum
minimum | of actual | Date on temperature Yegr in
STATION, temperature from which  !'recorded in | which
recorded in | normal, | recorded. | January | recorded,
January. | Japuary. ! previous to
; 1899.
|
° ° ? .
!
Khandwa . . 362 —15'9 ! ogth january.‘ 357 18;8
Jubbulpore . 34'9 —12'6 | gth ' ; 344 18930 sand
1848,
Malegaon, . 37°2 —15'3 | oth »o 366 1883
Hoshangabad . 40'2 ~12'7 lith ; 400 1875
Hyderabad 370 —13'7 jad 4 - 375 1397
{Sind). i
Nowgong . 35°s —12'4 | 17th &18th ‘ 14’0 1878
Jaipur o 36°2 —104 |oth s | 350 1888
Ajmer . 335 ~-136 [18th , ! 310 1867
Akola . . 34°7 —13'7 |oth " I 30°2 1SS0
Sambhar . N 330 —-—11°8 | gth » o 34'0 1897
! !

(3, Warm and cool waves of the 2ist to the 28th Feb.
ruary:—Several cold weather depressions and disturbe
ances affected North-Western India during the month.
They were unusually feeble and the precipitation accom-
panying them was generally small in amount. They
hence exercised little influence on the temperature which
was above the normal during nearly the whole of the
month, with one exception, viz., the period of the depres.
sion which originated in Persia and passed across Northern
India between the 23rd and 27th,

The advance of the wavesis indicated by the following
data :—

area [~
Lowest Lowest
wes e ini
-0\ v at minimum 4 B
v | Yiatin | Dateon | ol Venr i
STATION. temperature from normal record- recordeain| v 'Cd
recorded in January. od January | FECOTA
January, ' previous to
1399,
——— e ettt
° o
Saugor Island . 46'0 . =135 2and Janu- 468 1878
I 4 [ ary.
Calcutta 44°3 ] —i1'3  ,20th Janu. 45's 1878
. 1 ary.
Mymensingh 39'7 ’ —12'¢ l7alrh' Janu- 411 1887
Jessore 42'1 —11'0 | 1Sth  Janu- ! 41°'5 1882
ary. ]
Berhampore 43°1 =9 13th Janu- | 41°0 1374
! i
]

e e I e B

WARM WAVE, Coor wave.
Variation | Variation
om notma fron normal
Date. . of mean tem-| of mean tem-
Station. perature of Station. perature of
24 hours pre- 24 hours pre-
ceding 8 A.M. ceding S AM, -
of date. of date.
* 3
215t February . | Baghdad + 62
" " . | Teheran . +12'0
aznd 9 . | Bushire . + 82 Baghdad . —-4'9
N » . | Teheran . + 62
" " . | Ispahan + 65
23rd . .l Jask . . + 54 Baghdad ., —87
. ' . | Quetta . +14'5 Bushire . -1'7
»» ” . | Hyderabad . + 77 Teheran . —-70
i

e
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WARNM wave, CooL wave,
Variation Variation
from normal from normal
DATE. of mean tem- of mean tem-
Station, perature of | | . erature of
tation 24 hours pre- Station, P24 houe
ceding preceding
8 A.M, of 8A M. of
date. date,
e T
a4th February « | Sambhar . +11'6 Bushire . ~77
. " . | Bikaner . +11°t | Teheran . -2
. » . » . » Ispahan . ~3'0
25th N Jbhansi . . + 72 Quetta . -6t
" ' Sambhar « + 6°2
26th " « |Balasore .| 4+ 89 |Quetta . —4'1
. " . {Burdwan . + 7'3 Kurrachee . -3’9
27th " Chaibassa . + 6'5 tlyderabad —5'9
(Sind).
N ) . 1 Balasore . + 56
26th , + | Calcutta . + 33 Neemuch . =67
" . Akvab . . + 3% \Malegaon . —6°1

The increase of temperature accompanying the
advance of the warm wave in front of the storm was
greatest on the 20th and 21stin Asiatic Turkey and Persia,
on the 23rd in Baluchistan, on the 24th in Rajputana, on
the 25th in Central India, on the 26th and 27thin North-
Eastern India and on the 28th in Burma. The reduction
of temperature accompanying the advance of the cool
wave was greatest in Asiatic Turkey on the 22nd and
23rd, in Persia on the 24th, in Baluchistan on the 25th
and 26th, in Sind on the 27th and in Central India on the
28th. The total variation of the mean temperature due to
these two waves was 21°'1°at Quetta and was nearly as
large as in Persia.

I1. The hot weather period.—The weather was
more disturbed than usual in the first three weeks of
March. Four depressions, of which two advanced from
Persia and one from Baluchistan affected the weather in
North-Western India. They were, however, similar in
character to the February depressions, giving little preci-
pitation, except in Baluchistan and the hills, The rainfall
was more favouable in Baluchistan than it had hitherto
been, The last of the series of depressions was followed
by a cool wave of moderate intensity. The chief feature
of the month was the abnormal dryness of the air over
nearly the whole of the interior of Northern and Central
India, Strong local sea winds set in on the Bengal Coast
on the 24th and 25th and increased very considerably on
the 27th, 28th and 29th. These winds gave series of
thunderstorms of unusual intensity and much rain in
Cachar, Sylhet and the Assam hills. The most important
feature of the temperature of the month was the excessive

temperature which prevailed in North-Western India from
the 23rd to the 28th or 2gth. The mean te}nperaturc was
from 10° to 13° above the normal at several stations, The
following table gives the variations of temperature from
the normal for the two stations at which the excess was
gge;test on each day of the period from the 2and to the
238th ;e

VARIATION F OM NORMAL OF
Darx, STAv10N.
Maximum | Minimum | Mean tem-
temperature. temperature,| perature.
o ° .
2zndMarch . .| Quetta . . +10°5 + 43 + 74
23ed -|Queta . . +10%g +59 + 84
» wo e . | Jacobabad + 8'8 + 7'7 + 83
24th Montgomery . +14'4 + 687 +106 ?
N o . | Bikaner . . + 87 +10°2 + 9'§
2sth  ,, . . " Lahore . . + g1 +151 f12°1
» ’s . | Rawalpindi . +12°3 +11'6 +12'0
26th [ .| Jaipur . . +12'7 +11°4 t12
" ”» . | Bikaner . . +10°8 +10'6 +30°'7
27th o . . | Lahore + 77 +13°7 +1o7
’ " .| Sialket . . + 8% + 97 + 89
28th ” . | Rawalpindi . +10°g +12°8 +11°9
” ”» .| Sialkot . . +10°9 +10°2 +10°6

April was more disturbed than usual over the whole
of India, A succession of depressions formed in Sind and
passed eastwards across Upper India. Each depression
during its advance gave series of duststorms in the plains
and thunderstorms in the lower ranges and snowstorms
in the higher ranges of the Kashmir and Punjab
Himalayas.

The most abnormal feature of the month was an
unusually prolonged and excessive burst of rain (accom-
panying thunderstorms) between the 1oth and 24thin the
Peninsula and North-Eastern India. The rainfall of the
month was hence in excess over the greater part of India
and the excess was abnormally large in the southern half
of the Peninsula. i

The weather from the 1st to the gth was unusually hot
and dry, and in fact the conditions were similar to those
which prevailed in March.

Bengal and Assam received daily rain from the gth to
the 15th. This rainfall, as is usual in the hot weather,
reduced temperature very largely below the normal. The
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following gives temperature variation data of Northe The following gives data in illustration :—
Eastern India for the period from the 10th to the 18th = TEmm——
- VARIATION FROM NORMAL op
VARIATION FROM NORMAL OF MEAN TEMPERATURE OF
D 10N oR 24 HOURS PRECEDING 8 A.M. OF Date. STATION. Maxi Mini M
IVis aximum { Minimum ea
A tempera- | tempera- temperg-
soth | rith | r2th | 13th | 14th ( 1sth  16th , 17th | 18th ture. ture, ture.
April. |April. |April, |Apdil, April. |April. April. April. |April. ~
l { o [ Py
o [+ Q [ o e 1[ o o °
i 22nd . « | Amraoti . B o =277 — 8y -~18y
Assam . .| =56 =95 | =79 |~7]0 | =22 =41 =18 em'3|—07 Akola 29'8 9’0 1g
- ) . . . . . - - —-16'3
Bengal, North . | «4'7| =9 1|-~g'0 | —9'§ | =6°0 |—10'8 ==g5'§ | =17 | —1°5 Buldana 231 15°2 192
T . . . . . - - -1g
Bengal, East .| —4'7]|~89|=57|~67|=44|—27 —1'0! +0°6]—05 Chikalda 12'1 152 13
L] . . . 3 . - — b '7
Bergal, Deltaic , | —4'0| =76 | ~=5'5| —¢'0 | —5'S| =52 —2'1 41 +1° i
& 4 7 S5 T4 | 5 5 1o 4 23rd . . jAmraoti . . -4 - 91 —-153
Bengal, Central, | =48 |[—12'2 |~10"7| —7°5 | ==7"4 [ =100 ==5"2 | 1§ | —~1"6 !
| PR . .| Akola . . . o —~arg — 81 —14'8
Bihar o W|=27|m135) =92 —55[—86|—¢'5§ —60|~—1'9|—1'8 Buldana 13 o3 .
”w . . . . . -— - — 4'3
Chota Nagpur .| =2'1 |—-124 | —=5'7 | =40 | =8'9 | =106 ~5'9 | —3'5 | =3'7 Chikalda —163 | ~ 94 129
Orissa . .| =53] —96 —6'0 —4'8 | =16 —I"1 S S .

—5'1 | ~28 " -6

The rainfall in the Peninsula commenced in Southern
India on the roth and extended northwards into the
Deccan and Konkan on the 15th and to Berar and the
Central Provinces on the 17th, The rainfall reduced tem-
perature largely below the normal in the Peninsula, as
is shown by the following comparative data :—

VARIATION FRUM NORMAL GF MEAN TEMPERATURE OF

24 HOURS PRECEDING 8 AM. OF

DivisioN OR
AREA. :

roth | rrth | 12th 13th | 14th | 15¢h | 16th 17th | 18th
April. iApril, [April. [April. "April. April. [April. {April. [April.
[+ c 2 o [+ Q v o 9
Central Provinces| +0°7 | =2°5 | —0’1 +0'6}—0'9,—2'| +0'z2| +0°1| +1'8
Berar . . 138 +z'2}+3'3 #2‘9}+0'5 +1°1 | =03 o | +o'8
West Coast o] =01 |{=10]|—1'g| =10 =06 —17]| 24| ~0°7] ~0"3
Bombay Deccan | =04 | —0'9 | —0°5 | =04 | —1'3| +0°3| —07]| ~1°g ! —2'6
Mysore . o| =04 40| =22 —ga2|—17| ~ag| —64 | —80| —36
Madras Coast .| 40'8| +1'4 [ —0% | =09 —1'1| —2'5 | —2'8 [ —¢2| ~3°5
Madras Deccan | +0'6| =0'7 | =16 | ~1'§ | =1°5 | —~4'6 | =6'g | —10'5| —8'3
South India o} —2'6 | =4’y | —6°% | —6'8 —50| —5'5 /—10'8] —9'6| —~6¢

! | ‘

The reduction of temperature was, as is usual during
periods of rainfall in the hot weather, chiefly exhibited
in the day temperature.

A depression which formed in Sind on the 14th and
15th gave heavy precipitation in some parts of Baluchistan,
Afghanistan and the Western Himalayas, This was follow-
ed by a large temporary reduction of temperature in North-
Western India.

Showery weather continued in North-Eastern India and
the Peninsula until the 24th. Berar received series of
thundershowers on the 22nd and 23rd, which reduced
temperature to a remarkable extent.

The disturbed conditions passed away on the 24th and
25th and fine weather with rapidly increasing tempera-
ture prevailed during the remainder of the month,

May was less disturbed than usual and temperature
was hence steadily in excess during the month in North-
Western India. The advent of the monsoon was delayed in
the southern half of the Peninsula and the rainfall of the
month was hence considerably below the normalin thet
area, Temperature was hence steadily above the normal
in the Peninsula, A small cyclonic storm advanced into
Burma in the first week of the month and was followed
by the prevalence” of humid winds which gave excessive
rain. Bengal and Assam also received frequent rain from
local storms. Temperature was hence helow the normal
in these areas during the greater part of the month, this
feature being very marked in Burma,

The following gives a summary of the more important
temperature conditions of the period.

(1) Temperature was above the normal durirg the period
in North-Western India and normal in Central India, as is
shown by the following data :—

VARIATION OF MEAN MAXIMUM
TEMPERATURE FROM NOURMAL IN
AREA, Hot
weather
March. April, May. penod.
March to
nMay.
n < o ‘ o
Baluchistan (Quetta) . . . +2's +1'3 29 +2°2
Punjab . . . . +2'8 —0'3 +3'3 +32°1
Sind . . . . . . +1°4 +17 +14 +1°5
North-Western Provinces and +3'5 ~1'9 +0'1 +0'6
Qudh,
Rajputana . . - . . +37 +0'¢ +1°2 +1'8
Central India . . . . +7'5 -—1'7 -0'g °
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TEM

VARIATION OF MEAN MINIMUM

AREA.
March,

Baluchistan (Quetta) . .. +27
Puniab . . . - . + 29
Sind . . . . . . +08

North-Western Provinces and +1y
Oudh,

Rajputana . . . . . +2'q

Central India . . . . 12

PERATURE FROM NORMAL IN
Hot
weather
. April, May, period,
March to
May.
[ ] (] -]
-2'0 +1°5 +0'7
+0'3 +67 +3°3
+1°1 +2°3 +1°4
-0’5 +3°5 +1°6
+1°3 +42 +26
+16 +14 +1°4

T VARIATION oF MEAN TEMPERATURE

FROM NORMAL IN

AREA.

March,

2

Baluchistan {Quetta) . . . +2'6
Punjab . . . . . +29
Sind . . . . ¢ . +11

North-Western Provinces and +2'6
Oudh.

Rajputana . . . . . +3t

Central India . . . . +1y

Hot
. weather
April, May, period,
March to
May.
(-] o [
—c'4 +22 +1°5
° +5'3 +2'7
+1'4 +1'9 +1°5
-—1'2 +1'8 +1'1
+07g +2'7 +2°2
-—0"1 +0°3 +0°'7

The preceding data show that
ture was most marked in May.

the excess of tempera-
It was slightly greater in

amount in the night than in the day temperature.
The following gives data for the area in which the excess

was greatest :—

VARIATION FROM NORMAL OF MEAN

TEMPERATURE IN

STATION.

Rawalpindi . . . . +3°3
Lahore . . . . .
Montgomery . . . . +3'3
Mootan . . . . .| 435

Hot
weather
March. April, May. eriod,
arch to
May.
3 c o ]
+1°0 +7°4 +39
? -0'4 +6'3 ?
? ? ?
+19 +6'6 +4°0

(2) Temperature was slightly in excess on the mean of
the period in North.-Eastern India and Burma, It was
above the normal in two months, vz, March and May
in North-Eastern India and in March and April in Burma,

Rainfall reduced temperature

considerably below the

697

following tables give data in illustration :e

normal in Bengal in April and in Burma in May. The

VARIATION OF MEAN MAXIMUM TEMPRRA-
TURE FROM NORMAL IN

-
AREA, Hot
i weather
March. April, May. eriod,
archto
May.
o -] ] 3
Bihar . . . . . . +1'0 -31 +0'3 ~0'6
Chota Nagpur . . N . +4'5 -33 gt B} o
Orissa . . . . . +3'2 —22 —0'3 +0°2
Bengal R . . N . +1'5 —-12 +1°2 +o0'g
Assam . . . . . +0°4 —1'4 +1°8 +0'3
Lower Burma . . . +0'7 —-0°1 —1'6 -0'3
Upper ,, . . . . +1¥F +1°4 —2'4 +0'1

VARIATION OF MEAN MINIMUM TEM-
PERATURE FEOM NORMAL IN

ARRA, Hot
. weather
March, April. May. period,
March to
May.
o) [~} Q o
Bihar , . . . . o +1% —02 +2°8 +1°3
Chota Nagpur ., . . . +1'% -0'8 +2°4 +1'0
Orissa, . . . o . +0'2 —12 +0°'3 -0'2
Bengal . . . . . +0'8 —0°3 421 +0'9
Assam . . . . . —-0'6 —0°9 +1°'g +0°'1
Lower Burma . . . . +1'8 +1°7 +1°0 +1'2
Upper ,, e . e +0°2 +16 +0°'5 +0'8
VARIATION OF MEAN TEMPERATURE
FROM NORMAL IN
AREA. Hot
weather
March. April. May. period,
March to
May.
a Q -] [+]
Bihar , . . . . . +1°2 -1'7 +1°€ +0'g
Chota Nagpur . . . . +3%0 —2'1 +0°6 +0°5
Orissa . . . . . +1°7 -1'7 o .
Bengal . . . . . +1%2 =0'S +1'7 +0'6
Assam . . . . . -0'1 -1'2 +1°9 +0°2
Lower Burma . . . . +1'3 +0'8 —0'3 +0'6
Upper . . . . +0'7 +1°5 -1°0 +0°4

(3) The variations of the monthly mean temperature
differed little from the normal in the Peninsula in March
and May, There wasa maderate to considerable deficiency
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in April due to abnormal rain. The following tables give
data showing the variation of the maximum, minimum and
mean temperature from the normal :-—

VARIATION OF MAXIMUN TEMPERATURE
FROM NORMAL IN
AREA. Hot
. weather
March. April, May, eriod,
arch to
May.
] 0 ° °
Berar . - . . . . +3'6 ~3'3 —0'3 °
Central Provinces . . . +27 —31 —1'0 —os
Bombay Deccan . . . . +1'6 —39 —1"2 —1'2
West Coast . . . . +0'3 —1'1 o ~0'3
Madras Deccan - . . . +1'0 —42 -1 —1y
Madras Coast . . . . +02 —0'7 +1°3 +0'3
South India . . . . ° ~63 —_11 P

VARIATION OF MINIMUM TEMPERATURE
FROM NORMAL IN

AREA. Het
weather
Maich. April, May. ereod,
arch to
May.
Q ] -] [
Berar o . . . . . +1°4 +0'8 +0°9 +1'0
Cential Provinces . . . +0'8 +0'6 +2% +1°1
Bombay Deccan . . . . —02 —1°0 $0°'1 —0'4
West Coast . . . . +0'4 —1'0 ° —0'2
Madras Deccan . . . . -1’0 —o0'g —o3 —0'7
Madras Coast . . ? . —o'g -~01 +o0°2 —0'3
South India . . . . -1'8 —1z +0'3 ~0g
VARIATION OF MEAN TEMPERATURE
FROM NORMAL IN
AREA. Hot
. weather
March. ‘ April, May. reriod,
! March to
! May,
9 2l e o
Berar . . . . . . +2°5 -1'3 +03 +o0'5
Central Provinces . . . +1'8 -1’3 +05 +0°3
Bombay Deccan . . . . +0'7 —3'3 —0'6 —0'8
West Coast . . « . +0'¢ -1 o —0'2
Madras Deccan . . . . 0 —2'6 —0'7 -1
Madras Coast . . . —o0'4 -0’4 | +0'3 [+]
South India . . . . —0'g —3'8 —0'4 -1'7

The following gives a brief account of the hottest

-

periods of May and the first week of June preceding the
advent of the monsoon rains. ,

The period 1st to the gth May was characterized by
a general excess of temperature over nearly the whole of
Northern and Central India. The chief feature of this
period was the great excess of temperature in Bengal and
Bihar on the 4th, sth, 6th, 7th and 8th, The following
gives data in illustration :—

VARIATION FROM NORMAL OF MEAN TEMPERATURE or
24 HOURS PRECEDING 8 A.M., OF
PROVINCE OR
Division,

[———

1ist | and | 3rd | 4th | sth | 6th | 7th 8th| oth
May. | May. | May. | May. | May. | May. | May. | May, May,

———

-] ] [ [ < 3 o o ¢

Assam . o] 447! #3°2| +5'3| +6°9| +6'5( +2'5] +4°6 oy 433
Bengal . o| 38| +4'7 | +5'3| +7°4 | 482 +7°g] +8°5| +g") +8¢
Orissa . =23 PR 41|+ 49 454 51 4473 +4g

Bihar . 28| +38| 443 +54] +84] +84] +85 ! +g0 +8°4

Chota Nagpur .| #0°1| +2°3| 19| +4°1 | +58 | 52| 467 +72| ¢33

During the next week temperature fell in Burma and

‘North Eastern India due to rainfall, whilst it increased ip

Upper India, where it was in very large excess from th,
1oth to the 13th. The following gives variation data for
the stations at which the excess was greatest during this
period :—

% VARIATION FROM NORMAL OF
| Maximum | Minimum Mean
DATE. STATION, temperature temperaturetemperature
of 24 hours | of 24 hours | of 24 hours
preceding | preceding | precedin
8 A.M. of 8 a.m of SaM.0
| dats. |  date, date.
. ! > *
[
. Dera Iamail Khan +12°6 ; +15°1 139
!’ Sialkot . . +i0'0 ' +147 124
toth May . . Lo ! .
Rawalpindi . +15°5 ( + 54 +10'§
Mooltan . . +97 +11'0 +10¢
Sialkot . . +1277 +149 +138
! Lahore . . +ir° +17°1 14
nth ,, . . . .
Ludhiana . . + 1.1 +13°1 +121
i Roorkee . . +10°7 +158 +13°3
‘ Sialkot . . +12°1 +146 +134
Lahore . . + 82 +163 +12'5
i2th ,, . . . .
Dera Ismail Khan +12°2 +11'5 (33K}
Mentgomery . + 57 +i70 +11°8
Sirsa . . . +10'8 +15°8 +13'3
13th ,, . .| Mooltan ., . +11°8 +118 +91'8
Dera lsmail Khan + 97 +1273 +11'0
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The maximum temperatures of the month were generally
recorded in the North-Western Provinces and South
Punjab on the 11th,

The reduction of temperature below the normal due to
thunder showers and dust storms which commenced in
Bengal on the 11th extended over the whole of India ex-
cept the Punjab, Sind, Rajputana and the West Coast
during the next few days and was most marked on the
zoth,

Temperature increased from the 21st over nearly the
whole of India and more especially in North-Western
India and was excessive in that area on the 27th and 25th,
on which dates the highest day temperatures of the month
were generally recorded in Sind and the Punjab., The
following gives the most noteworthy ;—

Highest

maximum

STATION, Date, temperature

recorded in

May.
°

Jacobabad . . . . oj27thMay o o+ 122'0
Khushab . . . . ol » » . '] . llS'g
Montgomery . . . ol 9 ) . . 117°5
Dera Ismail Khan . . ol . PP . . 117°2
Peshawar . . . ol 3 PYOS o 1150
Sialkot. . . . . ol » » . . . 114'4
Lahore . . . o % 3 e . . 114’6
Rawalpindi . . . N s » e » . 114'0
Rawalpindi . . . . .1 28th ,, . . . 1140
Patiala - . . . . ’” »” ”» . . 108'8

A remarkable feature of the temperature conditions of
the last week of the month was a large local fall in
Baluchistan, due to conditions in the Persian area and
independent of the changes in progress over India. The
following table gives data in illustration :—

VARIATION FROM NORMAL OF MEAN
TEMPRRATUKE OF 24 HOURS
PRECEDING 8 A.M, OF
STATION.

27th 28th 20th 3oth 31st
May. | May. | May. | May. May.

°© ° [} o <

Baghdad . . e . .| +29 ? ? ? H
Bushire SR . .| =39 —41 —37 | —51 —2'7
Queta . ., , . .| #42] ~28| —8s| =78 —p7

These remarkable conditions lasted until the 4th or
5th June, as is shown by the following data :—

K —

VARIATION FROM NORMAL OF MEAN
TEMPERATURE OF 24 HOUKS
PRHUCEDINY 8 A.M, OF

.

Station,

15t 2nd 3ed 4th sth 6th
June. June. | June. | June. | June. | June.

o -] © L] -] o

Baghdad . . .l + 6 ? ? ? ? ?
Bushire . . =02 —11|=—20] =26 | —24 | —0'g
Teherm? e e | =97 =79 —a7| 04| 427 | +37
Quetta .. .| =100 | —10%7 | =103 | —54 | =31} —25

The data hence indicate that the reduction in tempera-
ture was as marked in Persia as in Baluchistan, and was
probably due to abnormal conditions in these areas or in
the areas to the north-west.  «

The monsoon rains commenced on the gth and 1oth on
the Konkan Coast and extended rapidly into the interior.
Temperature was ih general excess during the period
from the istto the 1oth. From the 1st to the s5th the
excess was greatest in West Bengal and the Central
Provinces. The following gives data for the stations at
which the excess was greatest :—

VARIATION FROM NORMAL OF

Maximum | Minimum | Mean
tempera- | tempera- | lempera-

Date. STaTION. turc of | ture of | ture of
24 hours | 24 hours | 24 hours
preceding | preceving | preceding

8 AM.of [ 8 A.M.0f | 8aAM. of

date. date. date.

o o ()

1st June .| Hazaribagh . . « o *+ 7% + 75 + 7°3
2nd ,, . | Nagpur . . . 4 + 65 +10°3 + 84
ard . | Chanda , . . « .« + 90 + 7'0 + 85
ath ,, . | Nagpur . . . o+ 70 +10'7 + 89
sth ,, . [ Chanda . o . | +104 +11°2 +10°8

The excess, as usual in the hot weather period, was
larger in the night than in the day temperature.
The area of greatest excess of temperature was gradn.
ally transferred northwards and westwards during the
D
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Highest
. 13 maximum
next week, as shown by the following data for the stations PROVINGE SeATION temperature D;gaic?‘n
. . * ‘ ded
at which the excess was greatest from the 6th to the 12th ;— during the | Tecorded,
year.
VARIATION FROM NORMAL OF R
Khushab , ., . , 189 27th May,
Maximum | Minimum Mean
. tempera- | tempera- | tempera- Mooltan . . 118°s 2o0th June,
DatE. StaTioN. ture of ture of ture of
24 hours | 24 hours | 24 bours Montgomery . . . 117'§ 27th May,
riing | piceting | reced L I
date, date. date, Puxjas , R . wchjand 20th
une,
Lahore . . . . 116°6 Sth June,
(-] o L] k -
Amraoti . . . o +107 + 95 +10'1 Sialkot . . . 11579 toth June,
Gth June .{ Hoshangabad . . o + 78 +11°8 + 08 Sirsa * ¢ * * 158 13th May,
Nagpur . of + 00 + 97 + 9'8 Peshawar . . . . 115°5 2oth June,
th . bat ad . . . 23° 2
7 » { Seoni . . . . + 8'4 +10°6 + 95 SiNDp . . .{v Jaco ata 12370 oth Jlme.
Nagpur ) o+ se +11g +103 Hyderabad . . . 1187 17th May,
8th . . . . X (| Bikaner . . . ‘8 12th M
” { Ranchi ., . . . o] #1079 + 84 + 97 ' reane s Zothanfga;’};,st
. . . . June,
o - { Hazaribagh . o« . +12°3 + 78 +10%1 Rajputana ., ¢ Pachpadra . . . 1158 16tn May,
0 o9 R . . .
Ranchi . . 4 . o] +11°9 + 77 + 98 l Kotah . . . . 1156 13th May,
h { Ranchi . . . . o +117 +10'g + 11 AsiaTic TURKRY .| Baghdad . . . . 118°) 27th June.
10! .
” Sialkot . . . . . + 96 + 96 + 90 = — % _:_:L—:_.__:r T oirm e
indi . . . ' + 86 +10°2
th { Rawalpindi . ., *i7 1 IT1.—The south.west monsoon period.—The
” Siatkot . . ., + 8 |+ 89 | -8y temperature variations of this period are usually small
Rawalpindi . . . .] +97 | +80c | + 89 in amount and depend upon the distribution and amount
1zth ,, { Dera Ismail Khan « . .| + 64 | + o5 | + 80 of the rainfall. During the monsoon period of 1899 they
were unusually large over the area which usually receives

The extension of rainfall to Upper India was followed
by a reduction of temperature ranging from 10° to 33°,
The following data for seven stations illustrate this
feature :—

VARIATION FROM NOR-
MAL OF MEAN TEM-
Fetcrama s o) Reduction
STATION, rf,'é'?offﬁ'fl
14th June,
toth June, | 14th June.
o ° °
Delhi . . . . . +7'3 —16'0 23°3
Ludhiana . . . . . . +6'5 ~11'3 17°8
Barielly . . . . . +79 —149 22°8
Meerut . . . . . +83 —140 22%3
Gorakhpur . . . . . -15 —12' 106
Jhansi . . . . +1'8 —11'6 13°4
Agra . . . . . +2°3 ~—111 13'4

The following gives the highest maxima of the year
exceeding 115° and the dates of their occurrence,

its rain from the Bombay monsoon current due to the
almost complete failure of these rains from July onwards,
The monsoon rains set in somewhat later than usual ip
the Arabian Sea and extended to the Konkan Coast on
the 1oth and r1th, They advanced rapidly into the inte.
rior as the pressure conditions established during the hot
weather were very favourable. The Central Provinces,
Central India, Rajputana, the North-Western Provinces
and the East Punjab received favourable and satisfactory
rain during the next fortnight, The Bombay current de-
creased rapidly in strength from the 26th and dry weather
set in over the central parts of the country,

‘The Bay current set in about the normal date and began
to give general rain to Bengal and the Gangetic Plain
from the 15th, It was fajrly vigorous until September and
gave more abundant rain than usual to North.Eastern
India and Burma. The distribution of the rainfall due to
this current was in part determined by a series of cyclonic
storms and hence the eastern districts of the Central
Provinces and Central India obtained occasional rain,

Occasional showers were received in the Deccan and
West Coast districts, but the Bombay current gave no
heavy general rain after the fourth week of June. The
drought was hence most severe in the northern districtg
depending upon it, including Cutch, Kathiawar, Gujarat
and Rajputana,
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- ives th “ - VARIATION OF MEAN TEMPERATURE
The fo!l?wxrng g e chief features of the tempera o N
ture conditions of the period :— :
1s¢.—Temperature was more or less considerably Area, Period,
above the normal over the whole area depend- June. July. | August. | Scptem- | Juneto .
N ¥ g ber, Septem-
ent upon the Bombay monsoon current during ber.
the period from July to September and also on
. o [ ]
the mean of the whole period. The excess was ’ ° ’
considerably greater in the night than in the Baluchistan (Quetta) .| —o'3 -1’5 -0 -18 | -
day temperature. The mean temperature was Punjab . . .| 403 16 +3'6 +37 +2°3
steadily in slight defect in Baluchistan due Smd, . . . +os +0'4 +1°1 o +06
solely to abnom‘xally low r.nght temperature. Rajputana, . .| +o0'3 +2'3 +772 +5 +o8
The three following tables give data in illustra- i
: Central India . —1'7 -0'g +4'0 +3°8 +1'3
tion :—
R Central Provinces +0'g +0'9 +2°9 +3°7 +2't
VaRr . 3
ARIATION OFFl:g:‘NN:i):):‘l:LU:WNTE'.MPERATURB Berar . . . 15 +2'5 +4.3 +6 +3'6
Gujarat . . -0'6 +1°7 +2'7 +1°4 +1°
AREA, Period, West C :
Jume. July. | August. Seg::m- 5]:;‘{‘36;?- ost Coast +0°2 +1'8 +1°5 +0°5 +1'0
ber. Bombay Deccan N +r7 +2'6 +277 +r'7
Madras Coast . . +1°F +4' +2°2 +1°1 +2'1
. (] o -] [ ]
Baluchistan (Quetta) . o +2'3 +1'g +0°'6 +1°2 Madras Deccan » . +1°4 +3'5 +2°7 +1°2 +2°2
Puniab . - - —0'5 +1% +4'9 +56 +2'8 South India . . +0'9 +21 +2'6 +o'7 +1'6
Sind « o . . +0°g +0°'9 +2'0 +1'5 +1°3
Rajputana —_— ° +2'5 +9'¢ +6°3 +4°6 The excess in the temperature was most marked in
Centralladiz o] —26 -7 +59 67 421 Rajputana and Berar where it averaged nearly 4° for the
Central Provinces . +0°3 +10 +4'4 +6°1 +3°'0 perIOd' ) .
_ . . . 2nd~-Temperature was generally normal or below it
Berar . & +1'5 +37 +6'6 +9%5 +5'3 . .
in the area supplied by the Bay current. It
Gujmat .+ - o o8 LA A B T was more or less in defect of the normal during
West Ceast | +073 +2'e +20 +0%3 iz the first two months and above the normal
Bombay Deccan. | —0% +2'6 +4S +47 +2°9 in August and September. The deficiency
Madias Coast « | +1'6 +57 +379 1 +29 was moderately large in the first two months
of the monsoon period in the North«Wester
Madras Deccaa o . +1'6 +4'7 +3'4 +1°4 +12°8 ‘ P t ste 'n
. Provinces, Oudh and Assam. Asis wusual in
i . . +0 +3'1 +3'4 +0°'3 +2 . . e
Seuth India ? 3 the rains, the variations were more pronounced
VARIATION OF MEAN MINIMUM TEMPERATURE in the day than in the night temperature,
FROM NoRmar ¥ . The following gives comparative data in illustration ;:—
Period,
Arga. Septem- eto
e, | Joty. | Auguss, | Sepien | Jonelo _—
R — bers VARIATION OF MEAN MAXIMUM TEMPERATURE
o o | - o ° FROM NORMAL IN
Baluchistan (Quctta) . —o'6 —53 -3 =41 =33
. . . . Arga. Period
Punjzb . . +1'0 +32"1 +2°3 +1°8 +1°8 June Julye August. Segtem- June to
Sind . . . . +0°1 -0’8 +0's -0 —0'2 €r. beg;:.m-
Rajputana . . +06 +2°1 +49 +4°3 +3'0
Central India . —o'8 —o't +21 t0o'9 +0'5 ° ° ° e P
Central Provinces .+ +1°4 +0'7 +1°4 +1°2 +12 North-Western Prov- -—3'3 -3'5 +36 +4'5 +03
inces and Oudh. . . )
Berar . . . +1'5 +1°3 +1°9 +2°5 +1°8 Bihar . . . -4 -30 +03 +1'4 -0'6
Gujarat . . - -0'¢ +11 +0'4 -0'3 +0°2 Chota Nagpur « « +073 ~ro +2'4 35 +173
West Coast . . [ +1'5 +0'9 +o'y +0°'S Orissa . o -2'0 +0'4 +28 +3'1 e
Bombay Deccan. . +0'2 4077 +0'4 +o07 i +0°5 Bengal . . . -1°2 -0’5 +1'1 +173 +02
Madras Coast o+ +0'5 +7°5 14 +0'8 +1°3 Assam . s e} —24 —27 —0o'6 —14 -8
Madras Deccan « -+ +1°1 +2'2 +1'9 +1°0 +1'6 Burma, Upper . -1°5 -3 +0'4 —0'3 -0’7
South India . . +0'8 +1°1 +1'7 +0'5 +1'0 Burma, Lower . . —o'4 +0'5 +06 +o7 +0'4

L4
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VARIATION OF MERAN MINIMUM TEM-
PERATURE FROM NORMAL IN

AREA. Period,

Septem-] lune to
ber. |Septem-

€r,

Jure, | July. | August.

o o ] -] ]
North-Western Provinces and{ =-1'g —1'0 +1'6 +0°'1 -0'3
Oudh.
Bihar . . . . .} to1 -0o'7 +0'4 +02 [+

Chota Nagpur , . o« o +03 | 402 | +16 | +07 +07

Orissa . . . . .| =08 | -03 +12 +0'6 +0'2
Bengal . . . . .| =—o2 o +0'g +0'7 +0'4
Assam . . . . .| =09 -0 +0°2 —-0'2 —0'3
Burma, Upper . . . ol =04 +0'5 +0'9 +08 +0'S

Burma, Lower . . « .o +o2 +10 +1°2 +17 +1'0

VARIATION OF MEAN TEMPERATURRE
FROM NORMAL IN

AREA. ; }’eriod,
eptem-| June to
June. | July., | August. ber. | Santeme
r.
° ° a ° o
North-Western Provinces and | —2%6 | —~2'3 +26 | +2°3 o

©Oudh.
Bihar B . . . o o7 ~1°9 406 +0'8 —0'3

Chota Nagpur . . . . +o03 ~04 +2°0 +2°1 +1°0

Orissa . . . . of —I1% | +o'1 +20 | +1'9 +08
Bengal . . . . o =07} =03 +1%0 +1°%0 +0°3
Assam . . . . o =17 | ~1'6 -0°2 -0'8 —-1°1
Burma, Upper . . . W =10 | -0ty +07 +0'3 —o't
Burma, Lower . . . J =0 +0°'8 +0'g $1°2 +0°7

The variations on the mean of the period were small
and exceeded 1° only in Assam, where the mean tempera-
ture of the period was 11 below the normal.

IV.—The retreating south-west moonsoon
period.—The temperature conditions and their variations
from the normal were as large and pronounced during this
period as during the preceding period. They were in part
a legacy of the south-west monsoon period and in part
due tothe deficient rainfall in the Peninsula during the
period, October to December.

During the first week of October weather was fine and
dry. A cyclonic storm, which formed in the second
week of the month, passed north-eastwards into Bengal
and gave fairly general rain in the south and east of the

Peainsula, Bengal, Orissa, Assam and Upper Burma from
the 12th to the 16th. A diffused disturbance gave genera}
rain to Bengal, Bihar, Assam and Burma from the 21st tq
the end of the month. Light rain also fell during this
period in South and East Madras. Temperature wag
steadily in excess during the month over the large area
which received no rain, incleding Rajputana, Centra]
India, North Bombay, Berar, the Central Provinces ang
the Deccan. ‘

Fine settled weather obtained in November over the
greater part of the interior of India. The Bay humiq
current was chiefly directed toward Burma and Assam ang
these provinces received more rain than usual atthe
expense of the Madras Coast districts. There was only
one period of unsettled weather in the Bay during the
month (from the 8th to the 12th). A very severe squall or
small cyclonic storm struck the South Coromandel Coast
at Negapatam on the 12th and gave moderate to heavy
rain in South Madras and Ceylon. Four feeble depres-
sions affected the weather slightly in Upper India, giving
cloud in the plains and showers in the hills, They gave
rise to moderate temperature variations of slight import.
ance, The chief features of the temperature conditions of
the month were, (1) excessive temperature over nearly
the whole of the interior including the Punjab, Rajputana,
Sind, Central India, North Bombay, Berar, the Central
Provinces and the Deccan, and (2) slight to moderate
deficiency in Burma, Assam and Bengal.

\Weather was finer and less disturbed than usual in
December. The south-west humid winds withdrew from
the Bay considerably earlier than usual, in the last week
of November or first week of December. Hence little
rain fell in the Coromandel Coast districts or in Southern
India. Several feeble depressions which formed in the
Persian area affected the weather slightly in Upper India,
giving cloud and light showers of hittle importance in the
plains and hills.

The variations of the temperature conditions from
the normal in this month were even more pronounced
than in October or Nove mber. Temperature was largely
and steadily in excess in the large area including Raj.
putana, Central India, North Bombay, Berar, the Central
Provinces and the Deccan. The excess was greatest in
Khandesh, the Bombay Deccan, Berar and the Central
Provinces from the ist to the 14th and in Rajputana,
Cutch, Kathiawar and Gujarat from the rs5th to the 33rd,
and in Baluchistan and the Punjab from the 26th to the
31st.

The following summarizes the chief temperature con-
ditions of the period :—

(1) The chief feature of the temperature conditions

was the large excess of temperature over by far the
greater part of the interior, including Sind, the Punjah
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Rajputana, Central India, the North-Western Provinces,
the Central Provinces, Berar, the Deccan and North
Bombay. The excess was, as a rule, most marked in the

day temperature.
‘The following gives data in illustration ;: —

VARIATION OF MEAN MAXIMUM TEM-
PERATUKE FROM NORMAL IN
AREA.

Period,

October. November. December.|Oc ober to

j December.

~ o 1
° ° ° °
Purjab . + e+ o FIY +2'0 +3'5 +2°3
Rajputana .« =« o H47 +4'6 +4°9 +47
Sind . . . . . . +2°3 +3'5 +5 +36
Gujarat . . . . +6°5 +56 +6'2 +6'1
North-Western  Provinces and +4°2 +38 +3'5 +3'8
Uudt

Cential India . . . +7'5 +6'8 +5%6 +6
Central Provinces . . . +7% +7°2 +63 +68
Berar . . . . .| “+100 +9'0 +82 +9°1
Bombay Deccan . . . +53 +7' +46 166
Madra~ Deccan . . . +50 +5' +48 +4'9

The mean maximum temperature was in large excess
over the greater part of this area. The excess was
abnormally large in Berar, where it averaged ¢°1,

VARIATION OF MEAN MINIMUM TEM-
PERATURE FROM NORMAL IN
ARSBA. T -
Period,
October, [November.|December.| October to
Decernber,
o o -] o o
Punjab  « . . . . -0’7 +5'4 +4'2 +3%
Rajputana . . . . +27 +6' +8°4 +4'7
Sind , . . . . . —2'8 +2'8 +4'8 +1°6
Gujarat . . . . . +0'6 +2'4 +5'3 +2'8
Nocth-Western  Provinces  and —0'9 +2% +2°2 +1°1
Quadh. -
Central India . . . . +1°3 +2'7 +38 +2'6
Central Pruvinces . . . —0'4 +08 +3'4 +13
Berar . . . . . +2'8 +1°4 +4'0 +2'7
Bombay Deccan . . . +16 -0°3 +1°1 +0°8
Madras Decean . . . . +1°0 —-1°2 —0'g —-0'4
' \

The night temperature was in general excess in the
same areas, but by smaller amounts than the day tem-

perature. The excess was greatest in Rajputana where
it averaged 4°7 for the period.

VARIATION OF MEAN TEMPERATURE
FROM NORMAL IN
AREA,
Period,
October. |November.|December.[Uctover to
Decewber,
-] 0 -] o
Pormjab . ., L | 4oy +37 +3'9 +27
Rajputana , . . . . +3'7 +53 +5'2 +47
Sind ..., ., -03 +3°2 +4'9 +26
Gujarat . . . . +3'0 +.40 +5°3 +4'5
North-Western Provinces and +1°7 +2°9 +2°g +2°5
Oudh,
Central India . . . +4'4 +4'8 +47 +4'6
Cenrtal Provinces . . . +3'3 +4'0 +49 +4°1
Berar e e e e +6°4 +5°2 +6'1 +5'9
Bombay Deccan . . . +5'0 +3'4 +2'9 +38
Madras Deccan . . . . +30 +22 +1'6 +2'3

The mean temperature of the period was 6° above the
normal in Berar and 5° in Rajputana, Central India and
Gujarat, the areas of greatest drought during the previous
monsoon rains.

The excess was greatest in the central area including
the western and southern districts of the Central Prov.
inces, Berar, Khandesh, Central India and North Bombay,
and detined by the stations for which comparative data
are given in the three following tables :—

= —

VARIATION OF MAXIMUM TEMPERATURE
FROM NORMAL IN
STATION.

Period,

October. |November.|December.|October to

December.

0 ° o o

Akola . . . . +10'8 +90 +832 +93
Amraoti . . . + 92 +82 +7'2 +8°2
Khandwa ., . . . . +11'§ +9'3 +7'6 +9'5
Chanda . . . . . + 78 + 6 +7'0 +7°8
Nagpur . . . . . + 32 +81 +7°2 +7'8
Malegaon « « . o F1r2 _+90 +6'8 +9'2
Indore  « o+ ¢ . + 90 +5°2 +6'3 +78
Surat, . . . . . + S'g +7°8 +7°2 480
Deesa . . . e . + 72 +4'8 +52 +57
Neemuch . . . . . + 7'3 +6°0 +5'7 +E4

P —

F———
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FROM NORMAL IN

VARIATION OF MINIMUM TEMPERATURE

STATION.
Period,
October. [November.|December.|October to
December,
(] o o ]
Akola . . N . +2°0 +1°4 +4' +2°'5
Amraoti . . . . +3'5 ? ? ?
Khandwa . . . .« . +29 +2°3 +47 +3'3
Chanda . . . . -2 —Ii +2°3 —o0'¢
Nagpur . . . . +0°3 +0'9 +3'9 +16
Malegaon . . . . +3'3 +2'0 +32 +2'8
Indore . e e . +2'1 +1'7 +33 +2%
Surat . . . . +32°2 +2'6 +4°6 +3'8
Deesa, . . . . +50 +57 +7°9 +6'2
Neemuch . . . o +32 +43 +5 +42
VARIATION OF MEAN TEMPERATURE
FROM NORMAL IN
STATION
Period,
October, [November.|December.|October to
December.
9 -] o o
Akola . . . . +6'y +52 +6°1 +5'9
Amraoti . . . . +6°4 ? ? ?
Khandwa . . . . +7°2 +5'0 +6'2 +6'4
€handa . . . . +28 +33 +4°7 +38
Nagpur . . B +4°2 +4'5 +56 +48
Malegaon . . . +7°3 +5°8 +50 +6o0
Indore . . . . +5%6 +50 +4'8 +51
Surat . . . . +56 +5'2 +5 +56
Deesa . . . +6°1 +53 +6% +6'0
Neemuch . . . ! +54 +352 +5'%4 +35'3

The abnormally high temperature in

that area during

the month of December is showa more fully by the com-
parative data, day by day, for the stations at which the
excess was largest in amount.

VARIATION FROM NOxMAL oF

DATE. STATION, Maximum| Minimum | Mean
tempera- | tempera- | tempera-

ture of ture of ture of

date, date. date.

-] 2 [

4th December .| Khandwa . . +10'g + 570 + 80
sth . . | Akola . N + g9 +15°7 + 128
6th » . | Akola . . . +10°7 +32°2 +11°5
7th " . | Akola . . ] + 97 +14°9 +123

EP——

VARIATIUN FROM NORMAL op
T r————

DaTs. STATION, Maximum {Minimum | Mean
tempera- | tempera- | tem pera~

ture of ture ot ture of

date. date. date,

o o ‘_.G

8th December .| Khandwa . + 92 + g0 + g1
oth ”» + | Chanda . +1i'6 + 72 + o4
1oth . . | Chanda . +107 + 82 + g5
11th s . | Akola . + 74 +100 + 87
12th »» .| Khandwa . + 53 +15'5 +10'§
13th » . | Malegaon . + 51 +12'4 + 88
14th s . | Surat . + 7't + 96 + 84
15th ” . | Deesa . + 55 +13% + ¢3
16th » Saugor . + 77 Flo + go
i7th ”» .| Neemuch . + 832 + ¢7 + go
18th »” ., | Khandwa . +10°§ +13°2 +11'8
19th . + | Deesa “ + 73 + 141 + 107
soth s .1 Deesa . + 75 +114 + g5
21st ” « { Decsa . + 6% +108 + 8y
22nd ) Bhuj . +10°2 + 42 + 72
23rd . . | Bikaner . +1i1°2 +130 4121
24th ” . | Bikaner . + 99 +10'2 +10'1

Higher day temperatures
in the months of November and December than have been
previously recorded. The following gives data in illustra~

were registered in these areas

tion ;—
Highest Highest
maximum maximum
tempera- tempera-
STATION. turere- | Date on which | 'Y€ 1% | year in which
corded in recorded corded in rded
November ) November| %
¢ previous
to 1599,
Ahmedabad . 1023 | Sth 982 | 18¢6
Surat . . . 1057 | 18t 97°7 | 1878 and 1865
Kurrachee . 98'4 | 3rd and sth 96°8 1586
Bhavnagor Para . 98t | 1stand 2nd 97°6 | 1598
Kotah . s 980 | ist 97°5 | 1848
Akola .. 97's | ard 96'5 ! 1346
)
Jaipur . . 963 | 1st 94°5 | 1895and 189S
Chanda . . 96'2 , 2nd ana 3rd 94'9 | 1377 and 1896
Nagpur . . 961 | 2nd 94'8 | 1396
Sutna . ' o4's | 3rd 93'4 | 186
Cawnpore » & 943 | st 933 | 1895, 1896 and
15g7
Saugor . . 933 | 3id 923 | 1836
Kbhandwa . . 987 | 1st and s5th 97'7 | 1896
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Highest Highest VARIATION OF MEAN MINIMUM TEMPERATURE
marimamn maximum FROM NORMAL IN
tempera- t:ampera- Year
STATION. turere- | Date on which ure rex | in which
cdrded in recurded. lc)ordedbl n rlecorded. Arsa. Period
December, ecember October, | November. | December. | October to
previous to
1899, December.
e
o o o 4] o o
- * 8-. d -
Agra o+ - 5°5 321;:“1, 5th and 852 1889 Lower Burma. . - +0°7 —~0'8 —2'0 —0'7
Sirsa . . . . 887 | st 87°0 1889 Upper Burma. . . +1°3 —0'1 —1'3 o
Labore « e e 866 | s$1'8 | 1889 Assam . . . . —o'4 —1-3 —1%2 -0
Montgomery « . . 860 » 843 1804 Bengal . . . . —0"3 -2'3 —0'3 ~1'e
Umballa . . . 830 | 2nd So*o 1898 North Bihar . . . +03 -_0"7 +06 o1
Sialkot . e 820 | 801 | 1578
Ravalpindi - L 830 . 15 1856 VARIATION OF xﬁgr:{:fl::zm'tuu FROM
esa . . . . 95'6 | 1st, 2nd and grd . —
De s 948 | 1891 ARgA.
Pachpadra . o . 927 | 2nd go's 1804 Period,
Bikaner L. ss2 | tstand 2nd 850 1556 October, { November. | December. l‘.))ztc‘i:l:ilr; ehr).
Jaipur . .+ ¢ 872 | 3rd 862 1889 —
Sambhzr . o e 86'9 | zoth Ss4'9 | 1804 ° ° ° °
. Lower Burma . . . +1°3 —1'0 —I°5 -0 4
tHyderabad (Sind) . 921 | 3rd and 11th g1°6 1897 .
Upper Burma . . +0°'2 —-—12 -1'7 —0'9
Kurrachee . . . 00°4 | 13t 89'4 1898
Assam ., . . —0'g —1'2 —2'3 =I5
Surat . . . 97°2 1st, 2nd and 3rd 96°7 1896 i
) 1 Bengal . . . . -—0'5 | —1'3 —0'3 -0'7
Ahmedabad . . . w2 | ard 042 1896 .
' North Bihar . . . +0°4 —0'7 -—~0%% —0'2
Veraval . . . 951 . st 940 1896 o S B o
Bhuj « . e 92§ ' 2nd g's | 1877 The year.—The following table gives the variations
Malegaon o . o| 954 i 7th 95's | 18596 of the mean temperature of Extra-Tropical and Tropical
Raichur o+ - 96'6 ' 17th 596 | 1891 India and also of the whole of India from the normal

(2) Temperature was in defect on the mean of the
period in Burma, Assam, Bengal and North Bihar. This
deficiency was smoll in amount in October but increazed
in November and December and was slight to consider-
able in amount in the latter month. The following gives
comparative data i—

VARIATION OF MRAN MAXIMUM TEMPERATURE
FROM NURMAL IN
AREA,
Period,
October. | November. | December, | October to
December,
° ° . °
Lower Byrma , . . +1'8 -1"2 —0'g —0"1
Upper Burma , . . -—0'g —-2'3 —-—2'1 —1'8
Assam . . . —1'4 —f'0 -—3'4 -—1'g
Bengal . . . . —o°7 -0°2 -—0°2 —0'4
North Bihat « . +0°4 —0'6 —1'3 —0'5
i

month by month, during the year 1899 :—

VARIATION FROM NORMAL OF MEAN
DAILY TEMPERATURE IN
MONTH. Extra- Trovical Whole

Tropical opIC vho

India fro India from | India from

Tabe 1t | Table 1l | Table Il
e — — ~

e] a o

January . . . . . . —3'5 -0'g —2'2
February . . . . . . +1'¢ +0'4 +0'9
March . . . . . . +2'5 +0°'8 +1'6
April . . . . . . —0'7 —1°5 -1t
May . . . . . . +2°'1 ~0'4 +0'8
June . . . . . . —0°1 +0°3 +o'1
July . e . . . . +0'2 +1°7 +0'9
August . . . . - . +1'8 +2°2 +2'0
September . . . . +1°7 +16 +1'6
October ' . . . . +1°3 +2'6 +2'0
November . . . . . +1'2 +1°1 +1°2
Oecember . - ¢ * . . +2'0 +1% +1°5
Whole year . . . . . +0'8 +0°'7 +035
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The preceding data indicate the chief variations of the
mean temperature of the Indian land area from month to
month during the year, The following gives the more
important features :—

The most important feature of the mean temperature of
the year was the excess over the whole Indian area exclud-
ing Burma, Assam, Bengal, Bihar and the eastern districts
of the North-Western Provinces. The following gives

comparative data :—

VARIATICN FROM NORMAL OF

AREA. Mean Mean Mean
maximum | misimum daily
temperature,{tempearture,/temperature,

° o o

Baluchistan (Quetta) . . . +1'7 —-0'3 +0'7
Punjab . . . . . . +2'3 +2°3 +12°3
Rajputana . . . . . +3'4 +3°5 +30
Sind. . . . . . . +2'0 +0'3 +1°2
Central India . . . . . +2°6 +1°0 +1'8
Chota Nagpur . . . . . +1°3 +0°3 +0°'8
Central Provinces . . . . +2'5 +0'8 +1°7
Berar . . . . . . +37 +1°2 +2'5
West Coast o . . . . +0°'5 401 +0'3
Bombay Deccan . . . . +2'3 -—0'f +11
Madras Coast . . . . . +1°4 +0°'3 +0'9
Madras Deccan . . . . +1'8 +0°2 +1'0
+0°2 o +0°1

South India . . . .

The excess was hence most pronounced in the central
area including the Punjab, Rajputana, the western dis-
tricts of Central India, Berar, the west and south of the
Central Provinces and Gujarat in which it ranged between
2%0 and 3%5. It was 3" or upwards at stations for which
data are given below:—

VARIATION FROM NORMAL OF

STATION.
Maximum | Misimum Mean
temperature. [tamperature, {tem perature.
° ] o
Sialkot . . . . . . +3'5 +3'3 +3'4
1
Lahore . . . . . A +2°9 +31 +30
Bikaner o . . . . ol +3°1 +2'8 +3'0
Deesa . . . . . . +4'0 +2'0 +3'0
Ajmer . . . . . .l +3'4 +32 *33
Jhansi . . . . . . t +2'6 +3'4 +30

The second important feature of the mean temperature
of the year was a slight deficiency in the area comprising
Upper and Central Burma, Assam, Bengal, Bihar and the

eastern district of the North-Western Provinces, The
following gives data :—

VARIATION FROM NORMAL oF

AREA. Mean Mean Mean
maximum | minimum daily
temperature. temperature.ltemperaﬁ"e,
(] [ ] L]

Lower Burma, . . . . -0"3 +06 +0°2
Burma (Central and Upper) . . -0'8 +0'3 -0'3
Assam . . . « e . —-1'0 —0'6 ~0'8
Bengal . . . « o . ~0'1 [ —0'1
Bihar . . . . e . —0°4 +0'3 =o0'I
Nosth-Western Provinces (East) . +0'2 -0’3 —o't

The following table gives the progressive variation of
the mean actual temperature of the past 25 years:—

YEAR. N Mean | Progressive
stations. anomaly. vdnation.
o B o

1875 . . . . . . 72 —-0'29

1876 . . . . . . 72 -0'03 4021
1877 . B . . . . 74 +0'17 +0235
1878 . . . . . . 74 + 062 +0°45
1879 . . . . B N 70 —0"13 —0'7§
1880 . . . . . . 106 —0'13 +0°26
1881 . . . . . . tio -0’0l -0'14
1882 . . . . . . 53 -0t -0'10
1883 . . . . . . 122 048 —0'37
1884 . . . . . . 122 —-061 —-0'13
1885 . . e . . . 118 —0°29 +0'32
1886 .« . . . . . 122 +0'03 +0'37
1887 . PR . . . 120 -0 13 —o031
1888 . . . . . . 127 +0°36 4+0'59
1889 . . . . . . 81 +086 +0°50
18¢co . . . . . . 85 +0'13 +0°73
1891 . . . . . . 72 —0'03 ~0"16
1892 . . . . . . . 74 +0°66 +0g
183 . . e . . . 68 -1'33 —1'99
18g4 . . . . . . 66 +0'11 +1°44
1895 . . . . . . 69 +0°'35 +0'24
1896 . . . . . . 67 +1°30 +2°95
1897 B . . . . . 75 +0°00 -0 40
18¢8 - . . . . o 75 +0'65 —0'25
1899 . . . . . . 52 +0°78 +0'13
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Atmospheric Pressure.

Full information of the barometers in use at Indian ob-
servatories and of the methods of reducing the observa-
tions and obtaining the mean daily and monthly pressure
will be found in the annual reports formerly issued by the
Department (e.g., pages 58 and 59 of the report for 1890)
and also in pages 8-g of the monthly review for January
1899.

In Table II of each monthly review the monthly mean
daily pressure (corrected for temperature) is given in the
fifth figure column, and the variation from the normal in
the sixth figure column. The normal monthly mean pres-
sure values were recalculated for all first and second class
stations in 18g6, and will be found in Table VI of the
Annual Summary for that year. The additional data for
the years 1891—1895 were utilized in calculating these
means, which are hence based upon the whole of the
available data up to the year 1896. The variation data
in the monthly reviews for the year 1899 were obtained
by a comparison of the actual monthly means with the
corresponding normal monthly means published in the
Annual Summary for 1896, and the variations of the
monthly pressures of all first and second class stations in
1899 are givenin Table V (below). The figures in the
fifth and sixth figure columns of Table II appended to the
present Annual Summary, giving data of the mean pressure
of the air and its variation from the normal for all first and

TABLE V.—Comparison of monthly mean pressures in 1899 with the averages of past years.

second class stations, are comparable with the correspond-
ing data of previous years published in the annual reports
and summaries.

Inthe seventh figure column of Table Il in each monthly
review the mean pressures reduced to sea-level and cor-
rected to constant gravity (Lat. 45°) are given. These,
it should be noted, are not comparable with the sea-level
pressure values of the years 1875—gc as given in the
annual reports for those years, for previously to 1891 no
correction was made to reduce the monthly pressure
means to standard gravity.

In Table I of each monthly review and also in that
appended to the Annual Summary, the pressure data are
given for a fixed hour (viz, 8 A.M,, local time ) of the
day. The second figure column in those tables gives the
mean 8 A.M, pressures for the month corrected for tem-
perature. In the third figure column the variations of the
mean 8 A.M, pressures from the normal mean 8§ A.M.
pressures are exhibited.

Normal 8 A.M. mean monthly data for the great majority
of stations will be found in the Annual Summary of
1894, Tables VIl and VIIIL

The mean pressure data for the year 1899 will be found
under the headings ‘ Pressure’” in Tables I and I ap-
pended to the present Annual Summary.

M‘:':’:\‘,’X‘;’c‘:‘.c“' ) Station, January. : February.{ March. April, May, June. July. August, | September,| October. [November. December.| YEagr.
;
} Port Blair . —oo4 | —=008| =003]| +'010| 4004 +°'045| +°020 —'005 +°038 | +-041I +°047 | +°028 | +-018
ﬁ Rangoon . .| =021 | —027| —0a1} —009 | —'008 | +-033| —018 | —033 +010 | 4037 | +'029 | —'006| =003
Blik.:;\coé\iz Diamond lsland. | —-011 | —-021| =018 | —004 | —036| +-028| —o011| —028 +016 | +042 | +'040 | + 007 [")
SLANDS. Cocos lsland —011 | —"030 | =007 ? o +014 | =00} | ='037 +°013 | +°'028 | +°031 | ='007| —'00%
| Akyab . —018| =~-026] =021 | —~010| —036| +-020| —-027 | =029 + 011 +'045 | +7023| —'005| —'000
% Chitragong —012| =035 —035| —014 | =016 | +'008 | —043 | —034 o. 4034 | +°'021 | =-‘012| —'01§
BENGAL AND ‘C"’lc‘ma (Alipur)] +002 | =038! —030| +'003 | =033| +7036| +006| —018 +035| +v054 | +7025| =013 +-002
ORissa. ‘ Saugor Island .| =005 : =—-047 —036| —002 | ='049 +034 | +'015| =013 +042| +'056 | +'034 | —-o10| +-002
False Point ~'011 | ='047 | =—'034 | +* 001 —'051 +024! +-010| —-038 +°034 +042 | +-023 | —'017| —'0GS
GANGETIC ri; Hazaribagh —'017 | ='050 ! -014| +004 | =-016| +-014] +-01t | —'006 +052 | +'039 | +011 | =-016] +-ool
EL}:'TT‘”“{‘ | Darbbanga 4010 | —048 | —o29, +010 | —039 i +006 | —o011 | =024 | +019| +032| +021| —022] =006
N‘GL”RA U Allahabad +010 | ='050 l -021 o —027 | +-004] +010| =003 +044 | +028] 47003} —=-025{ —003
4 . = =
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TABLE V.—Comparison of monthly mean pressures in 1899 with the averages of past years—contd.
' = T e T T L
MB’{%‘:}“V‘::E:IC“ STATION, Januvary. |February. | March, April, May. June. July, August, | September, | October. | November,| December, Yaar,
" [} 0] 7 7 77 W " W T 7 T T
Dehra Dun o} =011 —'053 | —0o10} —'005| ='036| —-016| =012 | ~-OII +017 | +°028 | 4001 | ~016| ~010
Roorkee . 0 —058 | =016 | +-003| —-025| +-00L o —'018 +:017 | +'032 | 4°002 | ~024| =00y
UrpErR Sus. |!
HimaLay- Meerut . +| =004 | ~'064| —020| =004 —035| —005! —-* —'024 +018 | +021 | —o012| ~032| ~ ‘014
As.
Lahore . ol +'008 | =003 | —'009| =o14| =—-049 | —'014| ='027 | =—-018 +°024 | +°031 | —012| =023 | —o1q
Ludhiana +'013 | —'059 | ='010| -—'001 | =—'032 | ='00g | —0I8 | —o12 +019 ! +'031 | —003 | ~015]| --008
Inpus VAL- (| Peshawar o| =009 | —'051 | =007 | —'023| —'o74| =043 | =041 | —-022 +°010 , 4020 | =007 | —~020| ='022
LEY AND|
NorTH- 4| Jacobabad +{ #4012 | —066 | —007 | —-019| —039: —'032 | —-026 o +040 ; +°033 | =007 | —'032] =012
Wesrt Raj- |
PUTANA. | Kurrachee «| +035| —046 | +'014| —030 ~"030 —0i6 | +'030| 4°038 +°061 + 016 +°010 | —026 | +'005
East Rajeu- | Jaipur . «| #0131 ~045| +015] —013| =-022| +003| +026, +-021 +°052 | +°023{ #°005 | —004| + 006
TaNA, CEN- !
TRAL INDIA
AND Guja- {1
RAT. i Deesa . «| +025 ) —038 | 4'003| —031| —020| —009 i +°035 ? 4058+ 4001 | 4009 | =002 | +003
' Belgaum . .| —o12} —031 | —005| =—'001| —00y| —'006 ! +'040 | +021 +°039 | +°010 | +'033 | +-013 f +°008
" Sholapur . .| —‘o005 | =037 | =003 | 47009 | ~'00G | —'004 | +038 ! +°016 | 4045 | +°015| 4020 | 400y | +009
: !
"Poona . +y t002 ¢ —021 ! +006| 4006 | —-002| +'001 , +'057 4038 +050 | +°013 | +°032 1 +'016) +017
] | 1
jAkola N «f +'007 . =033, +'006 | +'012] —010| +'002 | 4046 | +023 +'051 +°014 +010 | 4001 +'011
Peccax L\ . \ !
Buldana , . +°005 1 ="030 | +°00g 4+ 001 ~013 | ="002 +'043 ' +028 4056 | 4016 +°017 /4011 i +012
! {
. | i {
Khandwa, «| 47020 —027}' 4-016| —'o01] ~'001 +:006 | +°0ss ; +°039 +064 ! +°01§ +014 ! +'oxo’ 4018
? I
f Nagpur o +-009 ; —-021 | +°016 +'022 | —009 | +°00% | +°053 ; 4022 4+°071 | +°041 +°018 | 4+-0uh | 400
1 ; " : ;
' Hyderabad (De- | ~007 7 —~036 ? +020| —01z] 4012 +038| +w22i +052 ‘ +032{ +020° —woz! +°013
I can). | |
! Bombay +°'011 | —-021 —007 + 003 o +002 | +078 +°035 +°073 +°018 +037 ¢ 40016 0 402t
Wesr Coasrq' ; : | ]
[ Karwar ol =006 . =030 | =007 | ='006| +°'002 o +'040 1 +°030 £'000 ;47032 | 4000 +w22| +ooi7
! ! i | !
([ Salem . ) ; —034 | —-007 o —~o17 { —'003 | —0u3 | ~'022 +'023 ; 7017 0 4045 o2zl ooz
! !
Chitaldroog +°004 | =030 +'013 | +'008| —-or1 +'018 | +'025 l +°018 +°045 ; +0206 [ +032 ' 4007 | o+CI2
. Bangalore —012; —032 | —003 | =001 | =00y | +'007 | +020| +°007 +°032 ; +014 4036 4urg | 47007
‘ i | r i !
“ Hassan . . +'007 J -'030 [ +°013 +°002 —014 +°'019 +'023 +°011 +035 ! +-014 I +0313 ¢ 4012 ; +°011
. ; t I
SoutH Ixpral | Mysore . o| 4004 —=036| +'016 o ~or3| +023] 4021 | +006 4038 ~0151 4up l’ +013 ’ +-010
1 ) : : |
{ Madras . .| —oor | —ogr | —004 | 47007 | =004 | +'012 | +018| —0I0 4032 470357 40511 +033| +on
} } ! |
i | ! : t
E Bellary . | —0131 —040 | —003| +001}| —008| +002] +027| +'008 +038 4014 +036 ;4o i + 006
i ! t !
i : ! | ! i
' Cocanada. o =007 I ~048 | +°003| +'030] —003! +-025| +'024| +'003 | +-056! +-025 [ +°022 1 +°004 i +'019
' !
' . 1 ' N i -
\ Vizagapatam —'c05 | ~'036 | —008 | +'o11} —032| 4026 ] 2 : ? ? Py 4 i
Hriee Station | Quetta ol +023' —o1y! +023| +002| +'001 | —012] +020| +-026 . #0301 +043§ +016 4001 RS
BALUCHISTAN . ! : i
/ Leh . o +°042 } +055 | +050 | —016| +031 | ='006| +001! +016 4034 ! +054| +022 =009 : +:024
‘ b
Srinagar . o 4048 f +010| 4028 | +°006] —'007 | —-028| —-018| +'031 - +062: +038] +00g —-cz5' +'0ll
| ' I
Hie Sta- || Simla (Ridge) .| —026 | 008 +'039 | =001 | +°003 | ~'€O7 | —'002 | +°019 +'041 : +048 | +'030  +°009 , + 012
._Hir Sta. | i
T.O;:‘-ERSOR- Chakrata «| =035, —018| +024| —009g|{ —002| ~007! —~co3| +-010 ! 4030 +048 | 47017 —-007 I 4004
Ixpia. Ranikhet o| —=018! ~w017| +025| +002] —007| —012| —-015 o I +036 1 +056| +025 +-003| +'007
Katmanda .| —009 | —044 | —079| —'058 ? ? ? ? | ? ? ? ; ? ?
Darjeeling .| —o23! —030| —028]| —v031| ~031| +'015| +015) 4013 +035) +061 +op . +'004 | +700§
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TABLE V.—Comparison of the monthly mean pressure

in 1899 with the averages of past years—concld.

S
M E;ig::’;gf"c“‘ Sration, January, | February, | March, April. May, June, July. August, |September, | October, [November.|December.] Ygaw,
e -
S ; | Moont Abu .| —021 | —032 | 4015 —'031 | —'024| =~'007| 4020 + 043 +°045 | —003 o 4002 | — 001
HiLt TA- .
1~10Ns,l CEN- Pachmarhi .| =008 | —027 | +'016| —'ory | =017| ~'001 | +'c309 | +°03t +069 | +°035| +-026 | +-020 | +'014
TRAL INDIA. )
Chikalda «| =019] —025| +016| =003 | —009 | +-005 | +'041 | +-031 +'063 | +032| +'029| +-015| +°'015
Hiee Sration,| Wellington .| ~018 | —031} +:003| —'024 | —'015,| —'002 | +'011 | —'003 +°022 | +016| +°'031| +'009 o]
SO UTHBRN
INDIA.
.{{ Aden «} 4029} ~-020 o —'012 | +'003 | +'043 | +'063 | +-030 +°068 | +°044 | +'024 | —-008 | +'023
Perim . of +048) —o10| +008) —009 | —'007 | +'039 | +-022 o +046 | +044 | +-015| —'007| +-016
ExTrA N )
pDiAN STA- Zanzibar o| +'024| —032] 4005 | +-008 o +029 | +'020 | +4'012 +048 | +007 | —r002 | —-012| 4009
TIONS. L ,
Port Victoria | —003 | —028 | +-012{ —'001 | —'017 { +°029 | +-012 | +-018 +043 | 4024 | +°028 | —'003 | +'010
(Seychelles).
Mauritius .| =036 | —'037 | —023| —'008 | ~007 | —'007| +064 | +-051 +'014 | —007 | =020 | +°'023|+'001

The following tables give summaries of the pressure
variation data according to the two grcups of divisions
employed in the corresponding tables of temperature
variation data, that is, for the eighteen divisions for which

the variation data were given in the “ Geographical Sum-
maries”’ in the annual reports previous to 1891 and the
eleven meteorological provinces in Table [ of each monthly
feview ;——

TABLE VI.—Geographical summary of the pressure variation data of Tuble I] in the monthly weather

revicws of 1899.

Numb
METEGROLOGICAL PROVINCE, ucT “« January, |February, | March, April, May, June, July, August, {September, | October, |November.|December.| YEar,
stations.
” ” ” 14 ” ” " " " 1 v " "
North-West Himalaya . 5 +'002 | +'004| 47035 —004 | —'004 | —-012| -—'007 | +°015 + 041 +°043 | +'021 | —'000 | 4011
Sikkim Himalaya and| 1-2 -016 | —'037 | —054]| —'045 | =—'021| +°015 | +-015| +'0I3 +0351 +'061 | 4+'044 | +'004 | =-001
Nepal.
Punjapt') Piains . 3 +004 | =038 | —009| —'013| =052 | —-022| =—-029| —'017 +018 | +027 [ —007 | —019 | —-015
Gangetic Plain . . 5 +001 | =050 | —~w019| to01| —032, —'002| —004 | —'0OI6 +°033 | +'028| +°003 | —'024| ~'008
Western Rajputana .| 3—4 +013 ) —031} 4006 | —028 | —028| —016 | +'015| +°027 +°051 | 4012 | +'003 | =015 —001
Eastern Rajputana and I +013 | —='045| +'015| ~013| =023 | +-002 | +'020| +-o21 +052 | 4023 | +'005 | ~'004 ! +°'000
Central India,

Nerbudda Valley, . 1 +'020 | —027{ +016| ~-00o1 | —0o1 | 006 | +'055]| +'039 +064 | +7015| +°014 | +°'0!0| +'018
Chota Nagpur . . 1 -0.7| =030} —014| +004 | =016 | +-014 | +-011 | —006 +°052 | +°039 | +4-o11| —016| + 001
Lower Bengal . . 2 =002 | =043 | ='033 | ='001 | =‘04I +°035 | 4011 | —'016 +'039 ! +'055| +'030 | —-012! +°002
Orissa . . . 1 -011 | ='047 | =034 | +'001 | —o51 | +'024]| +-010| =038 +'034 | +042| +°023| —'017|="005
Central Provinces 5 ~'001 | ='027 | —013| +°004 | —-0i2 | +°002| +°'044 ] +°'027 +062 | 4'028 | +'020| <+-o11 | +°012

(South) and Berar.
Konkan . . . 2 —003 ~020 | —-007: —'003 ! +-Col +°001 | +'059 | +'038 +'067 | +'025| 4°052| +°-019 (+'01Q
Deccan, Hyderabad | 8-9 —'004 | =034 | 4+005! +'00§5 | =008 ! +°008 | +039 +016 +'043 | +'017 | +'032| +'01f | 401X

and Mysore,

B T - E 2
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TABLE VI.—Geographical summary of the pressure variation data of Table [ in the monthly weather
reviews of 1899—concld,

Number

METROROLOGICAL PROVINCE, of January, | February.] March, April. May,

stations.

Eastern Coast and| 3-4 ~003 | =037 | =004} +°010| =014
Carnatic,

Arakan and Pegu . 4 —016 | =030 [ —°024 | =009 | —'032

Bay Islands . . 12 -008 | —o19| =005 | +'010| +°'002

Extra-Tropical India . 23-25 4002 | —038] —'004 | —-010]| ~-'02§

Tropical india . . [36~27 —'005 | ~'031 | =001 | 4003 | —~'012

Whole India . . '49—-52 —'002 | ~'035 | —003| =004 | —-010

June, July, August, |September,| October. |[November. [December | Vi p.

- S———

” ” " " U} L v ”

+-015| +'013 | —'010 +037 | +'022 | 4039 | +°030 | +-0y7
+°022 | ~'025 | —‘031I +°009 | +'040 | +°'028 | —‘004 | —006
+'030 | —'008 | =021 +°026 | +'035 | +°039 ] +'011 | +-008
—'003 | +'002 | +-001 +'037 | +7032 | 4011 | —'013 | =001
+°011 | +°'023 | + 006 +040 | +'025 | +'032 | +°010 | +°008
+'004 | +'013 “ +C04 +°039 1 +029 | +'022| ~-002 | +004

TABLE VIL.—Variations of the mean monthly pressure from the normal in 1899 in the

eleven meteorological provinces

of India.
M&TEOROLOGICAL PROVINCE. Jaouary. | February.{ March, April, May. June, Juiy. August. {September.| October. |November.[December.{ Ysar
————
[ ] " " ” " ” ” "” ” ” ” ” "

Burma Coast and Bay Islands| —-014| —~026| —026 | —015| ~024]| +'030| =020 —033 +020 | +044| +0g7 ]| +014 °
Burma Inland . . .| 4007 —031| —002} —002} —'017 | 4033 | =-054]| —-026 +027 | 4051 | +o11| +018] 401
Assam N . . .| =woto| —037] =012 ] 4009 | —'044| +013| —026| =036 +015 | +053| +036] +003| =003
Bengal and Orissa N | —007| —o44| —022| +009| ~042| +-022| —o11]| ~037 +024 | +039| +038| +-006 o
Gangetic Plain and Chota| =~ -0 — 026 ‘01 —026 . . . . .

Nfgpur. " o9 49 +7013 , =020 4 4002 —008 | —016| +030| +'039 ) + 06| —ro12| —004
Upper Sub-Himalayas . . o —048 | =010 | 4005 | —='025] —-003| —-021| —-012 +024 | +034| +006| —o1g| —00b
Indus Valley and North-West| +-015| —‘034 | =007 | ~'018 | —~'047 | ~-02 —-02 . . . . . )

Rajputana 5 020 | +°009 +038 | +035| +001| =022} ~--00%
East Rajputana, Central Iadia|{ +'007 | —'o41 | 4006 | —015| =008 | —o00 . . . . ) - )

and Gujarat, S| +0321 +039 +0060 | +0181 +-012 004 | + 008
Deccan . . o] w002 | —'035| 4001 | 4004 | —006| 4007 | +-040| +024| +¢66! +031| e029| +015] +-015
West Coast . . . .| =006 )| ~-ro29| =007 | —'002 ; +'009 | +005 [ + 040 ' 4026 +°055 " +018| +-062 +°025 | +°016
South India . . . —00y | —035| =009} €001' —0035| +014]| +-022 " 002 +036  +023| 47061 | 4031 | =on

i '

I.—The cold weather period,—The mean pressure
of the Indian area was normal in amouat in January and
in large defect in February.

The weather was less disturbed and drier than usual
in January. It was, on the other hand, somewhat more
unsettled than usual in February in parts of North-Western
India due to the advance of a series of six cold weather
depressions across Baluchistan and Northern India during
the month, They were, however, very feeble and the
accompanying precipitation of the month was generally
below the normal over the plains of India.

Pressure in both months was in slight to moderate
relative excess in the Central Provinces, Berar, Konkan,
Gujarat, Kathiawar, Cutch and Central India and in slight
defect in the greater part of Bengal. The following table

!

gives the ‘mean pressurc anomalies in different parts of

India for the period :—

PRESSURE ANOMALY.

{

AREA, 1 Pericd,

Janvary. ' Fcbruary, | January and

H February.

" . ” "

Baluchistan (Quetta) . . - + 030 i + 031 + 03t
Punjab . . - . . . +eo10 | -009) + ool
Sind . . . . . . 4029 —~*013 + 008
North-Western Provinces and Qudh . —*003 —-"012 008
Rajputana . N + 009 =00} + 00T
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e e =T
PRESSURE ANOMALY.

—

AREA.
Period,
January. | February. | January and
February.
- . ” ” 14
Gujarat . . . . . . +°018 +'007 +°013
Ceatral India . . . . + 005 +'007 +'006
Central Provinces . . . . + 003 +°003 + 004
Berar . . . . . +%012 + 021 +'o17
Bihar o . * . + +| —rooz —007 —*005
Chota Nagpur . . . . —‘oz20 —*003 —‘o12
Bengal . . . . . . — 00§ —*007 —*006
Agam .+ oo ef T07 +003 —002
Orissa . . . . . . ~—*004 —‘o0ot —'003
Bombay Deccan . . . —004 +°006 4008
West Coast . . . . . -*003 +'oil + 004
Madras Deccan . N . . —009 —*002 — 006
Madras Coast . . . . —*002 +°003 +°003
South India . . . . . —-0I1 +'003 —*004
Burma . . . . . . ~*003 +'012 +'005
Andamans (Port Blair) . . . —*001 +'032 +°016
Ceylon (Culombo) .« . . . —'008 +°014 +'003
- e TR ST e e

The only important local features of the pressure condi.
tions were a moderate excess in Sind and Cutch (and
probably Baluchistan) in Jaouary anda moderate excess
in Tenasserim and a moderate deficiency in Upper Sind
and the South-West Punjab in February. Elsewhere
the local variations were small, and on the mean of the
period the only marked fcature was a moderate local
excess of pressure in Berar and the western districts of
the Central Provinces. Comparative data are given

below for stations in that area:—

T f

! PRESSURE ANOMALY,

Il
STAlicN, \' Period,
January. : February. January an
i Febiuary.
!
i " " "
! PPy . .
Khandwa . . . . . N + ‘020 +°022
|
Akola . . e . . u #rorz i F0I9 +'016
Amcaoti . . . . . ., Froi2 I +roz3 +°018

anuary was in large relative defect at the
in Northern [ndia and in large
as hence in slight to moderate
in the case of the

Pressure in ]
level of the hill stations
excess in February and w
excess on the mean of the period

majo.rity of the hill stations in the North-West Himalayas
and in Baluchistan. The following gives data for eight
pairs of stations :~—

VERTICAL PRESSURE ANOMALY.

HiLL AND PLAIN STATIONS. Period,
Janvary. | February. _]a.an':x;ry
February.
” " ”
Leh and Lahore . . . . +'019 +°118 +06g
Murree and Peshawar . . . —‘040 +'020 haal ) O]
Simla and Ludhiana . . . . 043 +°046 +°002
Ranikhet and Bareilly . . o =026 +°035 + 005
Chakrata and Roorkee . . | =024 +°048 +°012
Darjeeling and Dhubri . . .| =032 +°021 =000
Mount Abu and Deesa . . .} —w03 + 004 ~'014
Quetta and Jicobabad . . . +oto +°57 + 034

Pressure varied from the normal over the Indian areain
January by amounts averaging —'005” for Tropical India
and +-002” for Extra.Tropical India and in February it
was in defect by amounts averaging —'031” in Tropical
India and —'038” in Extra-Tropical India.

The following data for eleven meteorological provinces
illustrate the local conditions in India in January and

February :—

PRESSURE ANOMALY,

METEOROLOGICAL PROVINCE. Period,
January. | February. Ja::t:;ry
February.
‘ v " "
Burma Coast and Bay Islands . . } —‘oul +'014 +:002
Burma Inland . . . . . 1 + 010 +°00Q +-010
Assam . - . . . f —'007 +°003 -'002
Bengal and Urissa . . . . ; —'004 —-*00.4 —004
Gangetic Plain and Chota Nagpur " —006 —*009 —'008
Upper Sub-Himalayas . . . ‘ +°003 —"00%3 -—00%
Indus Valley and North-West Rajpu- L o8 —'0I4 4002
tana. {
East Rajputana, Central India and'  +°olo —*001 +°003
Gujarat. |
Deccan . . . . . . + ‘oot +°005 +'003
West Coast  » . . . L =003 +'olt +°004
Scuth tndia . . . . . —00f +005 -='001
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II.—The hot weatRer period.—Weather was less
disturbed and much drier than usual in March over North-
ern India, Three storms of the cold-weather type formed
in Persia during the month, but decreased in intensity and
importance as they advanced eastward and hence affected
weather very slightly in Upper India. Weather in April
was abnormally dry over the whole of Northern and
Central India from the 1st to the 8th, and was unusually
disturbed from the gth to the 18th. North-Eastern India
obtained moderate to heavy rain from the gth to the 15th
and the Peninsula from the 10th to the 18th, Both areas
received light to moderate showers from the 18th to the
24th, after which dry weather with rapidly increasing
temperature, set in. Drier and hotter weather than usual
prevailed throughout Upper India. May was also hotter
than usual except in Burma. A cyclonic storm passed into
that province from the Bay on the 2nd and was followed
by frequent rain during the remainder of the month.

The mean pressure of the Indian area was in moderate
defect in March and May and normal in April, as is shown
by the following statement:—

| MEAN PRESSURE VARIATION.

WHOLE INDJA,

)
|
MonTH, {
i From From . Extra-
' data of | data of ﬁ‘:tﬁfa"‘ Tropical
| lable §. | Table I, * India.
!
‘i v ” » "
March . . . . .' =='0I0 —‘003 —‘ool —~°004
April , . . . . . { —"001 —'004 +°002 ~*ol0
May . . . .1 =019 —01g —'o12 —~*025
|

Pressure averaged '010” in defect for the whole period.
The following table gives the corresponding temperra-
ture variation data for the whole of India : —

MEAN TEMPERATURE VARIATION
FROM DATA OF TasLe 1L

MoNTH, \
| Whole Tropical Extra-
: - tropical
l India. India. India,
-3 . -]
March . . . . . . +1°0 +0°8 +2°5
April N . . . . i —1°1 -—15 -0°7
May . . . . . . . +0°'8 —0'4 +2'1

Temperature was in excess in March and May by
amounts approximately proportional to the deficiency in
the mean pressure amounts and in defect in April.

i)

The following gives the local pressure variations or
anomalies for each morth and for the whole period in
each of the eleven meteorological provinces :—

[ ———

PRESSURE ANOMALY,
ME1EOROLOGICAL PROVINCE. ] Period,
March. April. May. | March to
May,
” o ' "
Burma Coast and Bay Islands . ~—*0l6 -—‘o14 —'005| ‘012
Burma Inland . . + ‘003 —*001 l +°002 +°003
Assam . . . . . —‘002 + 010 E -*025 - 006
Bengal and Qrissa —'o12 +'0lo | =023 ~*003
I
Gangetic Plain and Chota Nagpur —'016 +'oly ’ —007 —Cu}
. |
Upper Sub-Himalayas . . 0 +'006 = —‘006 0
Indus Valley and North-West :
Rajputana. +'003 —-'0l7 ' ~='028 -'014
East Kajwutana, Central India
and Gajarat. + 010 — 014 + 011 + 00y
Deccan . . . . +°011 + 003 + 013+ oio
Wezst Coast . . . . +°003 ~ 001 +028,  +°0lo
SouthlIndia . . . . + 001 +002 +oly . #0058

The above data show that the anomalies of the pressure
cistribution in India were similar in character in March
and May and were generally opposite in character in April
but were small in amount. Hence the mean anomalies of
the period were similar to those of March and May but
less in amount. The chief features indicated by the mean
pressure anomalies of the period were—

(1) A slight relative deficiency of pressure in North-
Eastern India and Burma and a slight excess in the
Andamans. These features were most persistent in
Lower Burma and the Andaman Sea.

The following gives comparative data for these areas :=

! PRESSUKE ANOMALY,
[
i

AREA,

. Pertod,
I March, April, May. March to
' May.
) ” “ ’ “”
. i
Port Blair . R . . ol + 007 + ‘011 +'023 +°014
Lower Burma . . o =013 -‘010 - 014 -012
i
Bengal . . . . . =014 +°003 024 =‘oto
Assam . . B . . =002 + ol0 ~'02§ 1 =000
!
. [
Orissa . . . . i =009 +012 —‘p22 " ='000

This feature of deficient pressure in North-Eastern
India, it may be noted, was strongly marked in May and
it is almost certain was influential in determining the
Bay current in the rains more largely than usual to
Burma, Assam and East Bengal.
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(2) A relative excess of pressure in North Bombay, the
Konkan, Central India, Berar, the Central Provinces and
the North Deccan, most persistent and marked in Berar
and the western districts of the Central Provinces.

The following gives comparative data for that area :—

e

PRESSURE ANOMALY.
AREA, T L
] Period,
March, April. May, | March to
May.
”r " ” ”
Central Provinces (West and +0I§ —*001 + 016 +'010
Central).

Berar . . . . . + 025 +'021 + 028 + 025
Central India . . . . +°016 —'004 +013 + 008
Kathiawar and Cutch . . +'025 =013 + 022 +ro1t
Konkan . . . . . 1004 + 002 +°028 + o1l
Bombay Deccan . . . + 009 + 005 +023 +°012

This feature was well marked in March, but tended to
disappear in April. It came into great prominence in
May. As shown later, it was chiefly a product of the
temperature conditions of the Indian arca during the
period.

A similar contrast of the local anomalies (v7z., the con-
trast between the local excessof pressure in the west and
north-west of the Peninsulaand the local deficiency in
North-Eastern India) obtained in the hot weather periods
of 1808, 1897, 1895, 1893, 1894, 1892, 18go and 1830.

(3). A local deficiency of pressure in Sind and the
Punjab. It covered a very small area and was very feebly
marked in March, but increased in extent and importance
with the continued hot and dry weather of April and May,
and was one of the more important features of the relative
distribution of pressure in May.

The following gives data in illustration :—

PRESSURE ANOMALY,

ARES, A | Period,
i March, pril. Maich to
! { May. May.
i
| |
ll " » “ " »
i [
Punjab . . . . L] tToud —'003 | -—’olg —006
Sind . . . . . . i +'0to —‘'020 ’ —'010 —'007
|

This feature, it may be noted, does notappear to have
extended into Baluchistan or Persia, an illustration of an
important fact that the persistent and abnorsnal features
of the pressure conditions in the hot weather are, as a rule,
restricted to India and do not affect the plateau of Central
Asia or the Persian area.

(4)- An interesting feature of the pressure distribution of
the period was the vertical pressure anomalies. They
were positive and large on the mean of the period for the
hill stations in North- Western India, They were moderate
to large in March, small and irregular in April and large
in May,

The following gives the vertical pressure anomalies as
determined from the pressure variations of nine pairs
of stations in Northern and Central India :~—

VERTICAL PRESSURE ANOMALY,
HILL AND PLAIN STATION:. Period,
March. April, May. | March te
May.
L4 v L4 ”

Quetta and Jacobabad . o| +-033 +'032 +°043 +'037
Leh and Lahore . . .| +°063 —013 +°075 +'042
Murree and Peshawar . .| 4007 —'007 +'058 +°010
Simla and Ludniana . . . 4042 —‘o01 +°047 + ‘029
Ranikhet and Bareilly . . +038 —~'006 +°025 +'019
Chakrata and Rooirkee . . +'048 —'005 +'045 +°029
Darjecling and Dhubri . o —to1z =033 +°035 —'003
Mount Abu and Deesa . | +'015 o —roz1 ~—'002
Pachmarhi and Seoni , . .| +°008 —'oly + ‘003 =002

A comparison of the vertical pressure anomalies of the
period with the temperature variations will show that
excess or positive values of the one accompanied positive
values of the other, and that they were roughly propor-
tional, This is shown more clearly by the following
statement ; —

Mean vertical |Mean tempera-)
préessure | turevariation,
anomaly (North-West-|  Ratio of
MONTH. (Murree,Simla | ern Provinces| (a) to ().
and Ranikhet).| and Punjab).
(a)e ).
” o
March . . . . . +°029 +2'8 ‘o1
April . . . . . —*005 —0'6 ‘01
May . . . o . +'043 +3'6 ‘01
Mean of period . . . +°022 +1°'g ‘ot

The following gives a fuller statement of the abnormal
features of the pressure conditions of May.

The mean pressure of the Indian area in May was slightly
below the normal (fo1g”). Pressure, was relatively to
the general conditions, more or less in defect in North-
Eastern India and Burma and in Upper India and was in



714 ANNUAL SUMMARY, 1899.

v

excess in the remainder of India. This contrast of condi-
tions between Upper and North-Eastern India and West.
ern India, it may be noted, almost invariably obtains in
years of strongly marked hot weather conditions—more
especially after milder winters than usual in the Western
Himalayas. The local deficiency was most marked in
Bengal and the West Punjab, and the local excess great.-
est in the western half of the Peninsula. The following
gives data for stations in the areas of greatest excess and
deficiency of pressure :—

PRESSURE ANOMALY IN May.
STATION.
18g9. 1898, 1897.
. . L4 [}
] Saugor Island . .| =040 ~'013 -—*010
Chittagong . . .} —031 ~—*008 + oot
BENGAL AREA '
UF DRFICIENT Narayanganj . «] =—'oz9 —'00Q —°005
PRESSURE,
Mymensingh . .| =~030 —°012 — 008
Dhubri . . o =033 —017 —004
Peshawar . . —'045 —'002 + 011
PUNJAB AREFA
OF DEFICIENT < Dera Ismail Khan o —'o4l ? —017
PRESSURE.
Mooltan . . o} —042 + 008 —027
Khandwa . . .| 4033 +'023 +°021
Ratnagiri . . . +°034 +'027 +°033
WaesTeeN INDIA
AREA OF EXCBs- [ Goa . . .} +'o40 +7034 +°034
SIVE PRESSUKE.
Mangalore . . 4033 +'c13 +°018
Coimbatore . .| +-020 + *005 +°007

The pressure variations in May 1887, 1894, 1895, 1896,
1897 and 1898 were similar in general character to those
of the corresponding month of the present year, the chief
difference being that they were slightly more marked in
the present year than in those preceding years, The
large local deficiency in the West Punjab was a special
feature of the year.

The position of the trough of low pressure varied very
considerably during the month., At the end of the month
its axis was defined by the stations of Calcutta, Hazari-
bagh, Allahabad, Sirsa and Dera Ismail Khan, and was
hence further north than usual.

I1I—The 8outh-west monsoon pertod.—The
south-west monsoon currents were established in the
Arabian Sea slightly later than usval. They began to
give heavy rain on the Konkan Coast from the r1oth and
11th, and were of moderate strength until the 22nd, when
they fell off considerably in strength and withdrew from
the central parts of the country where they were replaced
by dry westerly winds. The humid current advanced very
rapidly acrcss the north of the Peninsula, Central India

and Rajputana, and these districts received general light
rain from the 12th to the 14th In the East Punjab the
rains commenced feebly on the 15th,

The Bay current was established at the head of the Bay
on the 11th and 12th, and advanced rapidly up the Gan.
getic Plain as far as the central districts of the North.
Western Provinces on the 13th and 14th, A further
advance occurred into the western districts of the North.
Western Provinces, North-East Rajputana and the East
Punjab on the z1st. These districts received favourable
rain during the remainder of the month.

The following gives the chief features of the pressure
conditions during the period from July to September :—

(1) The advance of the monsoon currents in June tem-
porarily reversed the pressure anomalies, as is usually the
case, and the pressure anomalies of June were hence
generally opposite in sign to those of May. The following
give comparative data for the eleven meteorological
provinces in illustration :—

Pressure anomaly.
METEOROLOGICAL PROVINCE, ; Change,
May, | June. Mayto
| June.
” l " p
Burma Coast and Bay Islands . . .| =~o05 4 ‘021 +°026
Burma Inland . e« e e e o] 4002 ’ +'024 +'022
Assam B . . . . . . =025 + 004 + 029
Bengal and Orissa . . . . .| =023 i +13 +'036
Gangetic Plain and Chota Nagpur . W] =007 ' ~ ‘o0 °
Upper Sub-Himalayas . . . . =—'000 —'or4 - 008
Indus Valley and North-West Rajputana .| -——028 ~*034 006
East Rajputana, Central India and Gujarat| <+‘on —0o14 —'025§
Deccan . . . . . . 4 +or3 ~‘002 | —'01§
We-t Coast . . . . . . +028 —'004 1 —*032
South India . . . . . of o1y | +7cos -001)

The Arabian Sea current was abnormally feeble during
the remainder of the season and gave no general heavy
rain over the area usually dependent uponm it. The
northern districts including Sind, East and Central Raj-
putana, the western states of Central India, Cutch, Kathi-
awar and Gujarat received practically no rain in July,
August or September. The Konkan Coast districts had
occasional light rain, and Berar, the Deccan and Central
Proviuces light showers. This current hence failed entire-
ly as a rain-giving current in these three months.

The Bengal current was slightly stronger than usual in
July and practically of normal strength in August and
September. It was determined more largely than usual to-
wards Burma and North-Eastern India, more especially to
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Bihar and the North-Western Provinces in July and to
Bengal, Assam and Burma in August and September-
These provinces all received favourable rain. The rains
ceased very considerably earlier than usual in the East
Punjab and the western districts of the North-Western
Provinces,

The pressure conditions accompanying these abnormal
features of the monsoon were strongly marked,

(3) Pressure was in slight excessin the Indian area
from June to August, and in considerable excess in

September. The following gives data :—

MEAN VARIATION OF PRESSURE

FROM NORMAL,
MoONTH,

Extra- .

Tropical Tlrog'lcal VlVI:que

lndia. naa, ndia.

" " n

June . . . . . . . ~*003 +0l1 +'004
July . . . . . . . + 002 +023 +‘013
August . . . e e + oot + ‘006 +°004
September . . . B . . +'037 +'040 +'039

(3) The pressure anomalies were very persistent from
July to September, and were similar in general character
to the anomalies of the month of May 2nd closely related
to the distribution of rainfall,

Pressure was throughout the period from July to Sep-
tember locally in defect in Northern India and Burma,
the deficiency on the whole decreasing in amount in the
western half of the area and increasing in the eastern

half.
The following gives data in illustration :—

PRESSURE ANOMALY,

AREA, 5 j’eriod, .l;elriod,
eptem- | June to| July to
June. | July. August. |75 " Septem. [Septem-

ber. ber,

— S
" " " " " I

Burma . . .| +'022 | =040 | =033 { —016 | —'017 | ~‘030
Bengal, . . +'009 | —023 | =028 | —'01g | =015 | —°023
Orissa . . . .| +-031 | +'009 | ~028 | +'008| +°005| —'004
Bihar . . . .| =*007 | =026 [ ~°026 | —'022 | —'020 | —’02§
Chota Nagpur . .| +°003 | =—*c04 | ~'009 | +’Ol0 o —-00l
North-Western Provin- | —‘014 | —'017 | ~'010 | —"oll | —'013 | —013

ces and Oudh. ) . .

Punijab. . . | —021 | =033 { ~010 | —*014 | =~ 020 | —"019

Pressure was, on the other hand, in relative excess over
the remainder of the Indian land area except South India,

‘

The excess was greatestin the area in which the drought
was most severe, including Berar, Gujarat, the Central
Provinces, thg Bombay Deccan, Katkiawar and South-

West Rajputana. The following gives data:~=
PRESSURE ANOMALY.
AREA. Period,
Juse. July. August. September] June to
September
" » " " "
Rajputana. . .| =‘016 ++024 +'047 +°023 +'020
Ceantrai ladia . W] =09 +'022 + 026 +°023 +°016
Central Provinces .| 4002 +'031 +'021 +°033 +'022
Berar . . o =‘oot +°048 +°04¢ + 041 +°032
Gujarat . . A +°046 + 061 + 041 +°034
West Coast . o| —=co04 +'034 +°026 +'017 +°018
Bombay Deccan o =013 +°041 +'037 +°022 +°022
Madras Deccan , +{ +‘o01 +°028 +019 + 009 +'014
Madras Coast . o] +018 +-017 —'007 +°003 +*007
Mysore . . .| —o12 +°'014 +'007 —*007 +°Gok
South India . . o + 006 ='003 —~"010 —'002

The following gives data for the period July to Septem«
ber for stations at which the excess was absolutely

greatest :—

PRESSURE ANOMALY.
STATION. Mean of
Septem- | Period,
July, | August. ger gmy to
. eptem=
ber.
" " " M
Bhu) . . .. . o +'049 +°075 + ‘0407 +°058
Deesa . . . . ol 042 + 062 +*043 +'040
Rajkot . . - . .| 4046 + *0bo + 044 + 7050
Indore . . . . .| +*o050 +'053 + 046 +.050
Khandwa . . . . o #0048 + 030 +*050 +°040
Amracti . . . . .| +-030 +'040 +°042 +'044
Akola . . . . o) 4046 +'041 +°039 +°042
Malegaon . . . . o 4toqn +042? +°032 +1038
Surat . . . . g +rop +°048 +°037 41043

(4) The vertical pressure anomalies were throughout
the period positive in Northern India and were on the
average of the wholeperiod moderate in amount. It is note-
worthy that although the anomalies were positive in the

F
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drought area in Berar they were negative in the drought
area in the Central Provinces and Rajputana as shown by
the data for Mount Abu and Deesa, and Pachmarhi and
Hoshangabad., Probably the data for Chikalda and Bul-
dana are not correct, The following gives data for ten
pairs of stations 1=

VERTICAL PRESSURE ANOMALY.

PAIR OF STATIONS. Period,
June, July. August. | Septems | Juneto
' ber. [September

I ” ” " ”

Leh and Lahore ol +°016 +°031 +°033 + 018 +'q25
Murree and Peshawar | +'o14 +'012 +°000 =*00t + 008
Quetta and Jacobabad | +'027 +*047 +*013 + 010 +°024
Simla and Ludhiana + 025 +°029 +*031 +'022 +"033

Darjeeling and Dhubri| + ‘002 + 041 + ‘055 + *006 + 020

Ranikhet and Bareilly | +‘o10 + ‘00l +'023 +°030 +'013

Chakrata and Roorkee | +o14 +°028 +'029 +*024 +°024

Mount Abu and Dessa | ~*016 -‘a33 —‘012 «-*039 —'02§

Pachmarhi ‘and | =‘a07? ~—923 ¥| ==‘019? ? ?
Hoshangabad.

Chikalda and Buldana | + 007 -—002 +°003 + 007 + 004

IV.—~The retreating south-west monsoon,—The
south-west monsoon currents in the Bay withdrew earlier
han usual from the Bay area, In the first week of October
weather was showery in Burma and Southern India and
fine and dry elsewhere. There were two periods of
stormy weather in the Bay. The first disturbance devel-
oped into a cyclonic storm of moderate intensity and
advanced northwards into Orissa and Bengalto which it
gave a heavy downpour of rain from the 14th to the 16th.
The Madras Coast districts received frequent moderate rain
from the 1gth to the 31st. The second disturbance of the
month in the Bay was diffused in character. It gavea
moderate burst of rain to Bengal, Orissaand Assam from
the 27th to the 29th.

A disturbance in the Bay in the second week of Novem-
ber gave moderate to heavy rainin Southern India from the
12th to 14th. With this exception the month was unusually
dry in the Peninsula, Several shallow depressions advanced
into Upper India from Baluchistan. They gave cloud and
light rain or snow in the Upper India Hills.

A feeble disturbance gave rain to Ceylon and the coast.
districts of Southern India from the 1oth to the 13th or
14th December. This was the last rainfall received from
the retreating south-west monsoon in Southern India.

Several depressions advanced from Persia and Balu-
chistan into Upper India in December. They were all of
little importance except the last of the series, This

formed over the Persian Gulf on the 27th, passed through
Baluchistan on the 28th and across Upper India on the
2gth and 3oth.

It gave some rain in the Punjab Plains and a moderately
heavy fall of snow in the Punjab and Kashmir Himalayas,

The chief feature of the period was the scanty rainfall
over the greater part of the Peninsula, This accompanied
in October a determination of the storms and rainfall tq
Bengal, and in November the early withdrawal of the
monsoon curreats to the extreme south and south-east of
the Bay.

The following table gives the pressure anomalies in
the eleven meteorological provinces for each month of
the period and for the whoie period :—

g o o e T SRy

PRESSUKE ANOMALY,

METEOROLOGICAL PROVINCE, Period,

October. |November {December, Oc:gbu
December,
¥ ” ~ »

Burma Coast and Bay Islands .| +‘oio +°017 +*008 +'012

Burma Inland . . . . 4017 -*019 +'012 +'003

Assam . . . . . +'019 +°006 -'00] + ‘007

Beagal and Orissa . . .| +°ot§ +°008 o +°008

Gangetic Plain and Chota .1 400§ -—0l4 ~=*018 —~*000
Nagpur,

Upper Sub-Himalayas . . o —024 —‘020 ‘015

Indus Valley and North-West .| +001 ~°029 —0:8 —*019
Rajputana.

East Rajputana, Central India .| =—‘016 -—*018 —‘o10 -’015
and Gujarat.

Deccan . . . . o} =003 -'001 +°009 +'002
Woest Ceast . B . | =016 +°032 + 019 +'012
South India . . . .| —ou1 +°031 +'025 +°015

‘The following gives the chief abnormal features of
the period : —

(1) Pressure was in moderate excess over the whole
Indian area in October and November and normal in
amount in December. An important feature was an
excess of about '02” in Tropical India, relative to Extra-
Tropical India. The following gives data :«=

MZAN VARIATION OF PRESSURE FROM NORMAL.
AREA,
Period,
October, | November, | December. | October to
December.
~ L] - L4
Extra-Tropica! India . +032 +'o11 —-o13 +‘oto
Tropical India . .1 +-025 +'032 +°010 + ‘032
Whole India . . +°029 +°022 —~'002 +0'16
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. PRESSURE ANOMALY,
(2) Pressure was, as stated above, in local excess in the
an Sea, Burm Period
Ba}’ 4 the Andam . ! rma, Bengal and Assam on th_e AREA, Qctober. November. | December. 0ctober’to
mean of the period from October to December. This Decemben
feature is shown by the data of the districts given
" " » "
below :—
— Punjab , o e . -'003 -'029 - 021 ~—018
PRESSURE ANOMALY. Sind . . . . +°009 =*019- —031 ~-'ol4
Rajputana . . . +°016 —-*0232 -'013 —017
AREAY .
Period, Central India o . e - 022 ~*006 -'013
October. | November. | December. | October to ’
December, North-Western Provinces ° —ro25 —ozy | —016
and Oudh,
Bihar . . R . + 006 -—*008 -*008 -*003
» ” ” » N . .
(5) A noteworthy feature of the period was the slight
Port Blair « o o) 7007 +017 +022 +°015 to considerable excess of -pressure in the Persian area,
Lower Burma o .| +'ol4 +ro18 +°007 +t013 and South Arabia which was apparently related to con-
Bengal., =« =+ | +06 +'007 ~*001 +°007 ditions in Southern Europe and Asia Minor and not to
Asam . o« o] +w019 +°006 —003 +7007 conditions in India t=—
Orissa . . . +°013 +'0l2 -'001 + ‘008 VARIATION OF PRESSURE FROM NORMAL,
Chota Nagour . . +'014 +°002 =001 + 005 STATION. | Period,
— — — Qctober. November. | December. | October to
} December,
The local excess in that area was slight in amount, but ‘

. . . I L 4 L4 »
was per_swtcnt and was evidently directly related to the Baghdad . . o] 4060 Foo12 +-041 +038
early withdrawal of the monsoon current from the Bay. Bushi .

M . . . . . . +° + oL ‘012 4+ ‘02
(3) Pressure was in local excess in the Peninsula, ushire 035 7 o3t
the Central Provinces and Berar during the months of I +o14 —'o14 +*a13

November and December. It was, on the other hand, in
relative defect over the greater part of that area in
October, in which month the east and south of the
Peninsula obtained fair rain from the retreating monsoon.
These features are indicated by the following comparative
data ;=

PRESSURE ANOMALY,

!
ARFA, !
l Period,
October. | November. | December. ;| October to
1 December.
i » | " ” ”
Central Provinces . .| 400 =005 +'007 + 002
4
Betar o . . . 4005 + 003 + 014 +-007
West Coast . . . —'016 +°032 +°019 +012
Bombay Deccan . . ~-016 + 010 +*017 + 004
Madras Coast . . =002 +°038 +°030 + 022
Madras Deccan . . —0l0 +'013 +‘o10 4004
South India » . . -018 +°039 +°032 +018

(4) Pressure was in slight to moderate relative defect
toroughout the period in North-Western and Central India.
The deficiency increased steadily in amount from October
to December and was considerable in Upper India in
December.

(6) The vertical pressure anomalies were generally
positive and small to moderate in amount throughout the
period. They were hence of considerable importance,
indicating the probability of deficient winter rainfall in
North-Western India. The following gives the vertical
pressure anomalies as determined from the pressure varia-
tions of eight pairs of stations i—

VERTICAL PRESSURE ANOMALY.
PAIRS OF STATIONS: QOctober. | November. | December, O[c)gli;:g’to
December.
" . v ”
Quetta and Jacobabad . —'005 +°020 +°030" w015
Murree and Peshawar . 4027 +°048 +°042 +'039
Simla and Ludhiana . 4015 +%029 +°014 +019
Ranikhet and Bareilly . +018 +°023 +°020 +020
Darjecling and Dhubri . +*001 +°014 +*0l3 +°009
Mount Abu and Deesa . —009 --008 +°0'8 0
Leh and Lahore « . +'013 +°021 +'009 +°0L4
Chakrata and Roorkee . +°029 +:032 +'024 +'028

The year—The mean pressure of the year was ‘004"
above the normal. Pressure was lower than the mean
of the year in the Punjab, the North-Western Provinces,
Bihar, Bengal and Assam and normal in Burma. The

F2
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———
following gives mean variation data of the year for these Y on
— normal P
areas AREA, STATION, of mean an?:nulr;
- 8 a.m. of year,
Variation from pressure
normal of Pressure of year
PROVINCE OR ARRA, mean 8 A. M. | anomaly of
pressure of year,
year. ” ”
[{Goa . . . . +°036 +'022
' " . KoNkan o . «! Ratnagiri . . e +°023 +°019
Upper Sind . . . . . e . —~'010 —~‘0r14 Bombay .
‘ . . . +‘o17
Pun]lb . . . . . . . ~'008 -‘012 )
* o1 CIRCARS . . .| Cocanada . . +'024 +020

North-Western Provinces and Oudh . . —~*00§ —~*00g

Bihar . . . . e e e — 006 —'o10
Bengal . .« « e v e ~—"004 —*008
Assam . . . . . . . —-'002 ~*000

o —*004

Lower Burma . . . . . . .

Pressure was above the normal of the year in the

The chief features of the pressure conditions of the
year were the contrast between the increased pressure
in the Peninsula and Central India and the decreased
pressure in Northern India and the contrast between
the deficient pressure in the dry season and the increased
pressure in the wet season. Data for the latter are given

remainder of India, as shown bejow :— below :—
Variation from VARIATION FROM NORMAL OF
normal of Pressure MEAN PRESSURE,
PROVINCE OR AREA, mean 8 A.M. | anomaly of ARE N o
' pressure of year. Ao
year, January to | June to Decem.
May. ber.
” o -
Baluchistan . . . .« « . . +'018 + o014 . .
Tropical India . . . . . . -—00) + 021
Lower Sind . . . . . . + 012 + 008 ) .
Extra-Tropical India. . . . . —~ol§ +o10
Rajputana . . . . . . . + 009 + *00§
. Whole India . . . B . . -—013 +*016
Central India . . . - . . + 009 + "00§ o . R L
Gujarat e e e e e e Wl tren +007 The following gives the variations of the mean pressure
Berat o« o o s v e e . +°026 +°022 of Extra.Tropical and Tropical India and also of the
Central Provinces « o o o o . +'016 +ro12 whole of India from the normal, month by month, during
: the year 18gq, for convenient reference 1—
Chota Nagpur . . . . . . + 005 + ‘oot . Y M_Agg_'_ e e e i e o
Orissa., . . ’ ¢ . v e +008 +°004 VARIATION FROM NORMAL OF MBAN
PRESSURE IN
Bombay Deccan . . . . . . + 01§ +'on
Madras Deccan . . . . . N +*olo + *006 MONTH, Extra-
Tropical Tropical Whole
West Coast . M » . . . . + 016 + ‘012 opica India frcm | India from
India from | “ropie 1. | Table il
Table il, abje 11. able il,
Madras Coast . . . . . . +°014 +*010
South India . . . . - . . + 008 + ‘004 v " "
s = January . ' . . . . + ‘002 —*005 —'002
The excess was more than "02” in three areas for which )
. February . . . . . . — 038 —~‘a3t -'033
data are given below :—
PR— March . N . . . . -‘004 -’00t —'003
Variation April . .. N —'010 + 002 — 004
from
normal Pressure © May . . . . . . . -‘025 ~013 —019
AREA. STATION, of mean anomaly,
8 AN, of year, June . . . . . . . —*003 +ott + ‘004
pressure
of year July . . . . . . . + ‘002 + 023 +'013
August . . . . . . + ‘00t + 006 + ‘004
” "”
Amraoti . . . +'029 + 025 September . o . . . + 037 + ‘040 +°039
Khandwa . . . + 038 + ‘024 Octobey . . . . . +°032 + ‘025 +°039
BERAR AND THE Indore . . +°025 +'021 November . . . . . +'011 + 032 +'022
TRAL PROVINS . .
Can Aczs. Akola . e . +'023 + ‘o019 December . . . . . . ~—‘013 + 010 ~*903
Saugor . . + 021 +'017 WHOLE YEAR « + « o & - ‘001 +°008 +°004
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The following gives the progressive variation of the

mean annual pressure of the past 25 years for the Indian

land area =

YEAR. N“g‘fbe' Mean Progressive
stations. anomaly, | varation.
” v

1875 . . . . . . . 33 ~—'007

1876 . . . . D . . 35 .'_.007 °
1877« ¢ . . . L 59 +°032 +°039
188 v+ e e e 65 +°002 —030
1870 « o . . . PN 81 —014 —0I6
1880 . . . . . . . 93 ~'003 +011
5 B 93 +'002 +°00§
1882 . . . . . . . 03 -’010 —012
1883 . . . . . . 105 —005 +°00S§
1834 . . e L 107 +°0l0 +'01§
1885 . . . . . . . 13 +'014 + °004
1886 . . . . . . . i18 —003 —017
1857 . B . . . . . 1y —*006 —*003
1838, . e e e Tog +'011 +'017
1889 . . . . . . . 76 +°004 -—'007
1390 . . . . . . . 77 -—*009 —013
1301 . . . . . . . 72 +°010 + ‘019
1592 .+ f . . . . . 72 —022 -—'032
1593 . . . . . - 66 —'001 + 021
1894 « . . . . . . 66 012 -0l
1895 . o+ e . e e e 66 +°003 +°015
1806 . . . . v . 68 —~— 001 —v004
1897 . . . . . . . 74 =005 —'004
18g8 . . . . . I 74 -='018 ~—013
1899 » . . . . . . 51 +'004 +'022

The

following gives a statement of the cyclones and

more important cyclonic storms which affected the Indian
area during the south-west monsoon of 1899, drawn up in
the form adopted in the annual reports of the meteo-
rology of India for the year 1886—1890 :—

Greatest
observed | Character
No.| Month.{ Date. [barometric of Details of storm.
depres- | storm.
s100.
1 | April .| 28th April -37* | Cyclonic | This storm was generated in
to 2nd storm of } the Andamar Sea in front of
May. consider-| the first temporary advance
able inten-| of humid south-west winds
sity. over the south-east of the

No. | Month.| Date.

Greatest

barometri
depres-
sion.

observed

Character
c of
storm,

Details of storm.

7th to
13th.

2 | August.

"

27

26th to
31st.

3 |August.

4 |Septem [8thto 16th

ber,

"

‘15

06"

Cycloaic
storm of
moderate
intensity.

Cyclonic
storm of
feeble
intensity.

Cyclonic
storm of
feeble
intensity.

Bay, It marched slowly north-
wards towards the Burma
Coast, the centre passing over
Diamond 1Island on the
1st, It continued to advamce
very slowly,on the 2nd, and
broke up as a distinct cyclonic
circulation against the South
Arakan Hills before the
morn’ag cf the 3rd. Appar-
ently it was a concentrated
disturbance of considerable
intensity and occasioned a
moderate to heavy burst of
rain over Burma, The strong-
est winds experienced in the
storm area wers of force 9 by
the S. S. Skakrszada.

This storm was formed between
the Andamans and the Burma
Coast on the 7th. It drifted
along a west by north track

across the Bay and passed
inland across the Orissa Coast
about noon on the 1oth. It
thence marched through the
Central Provinces on the 11th
iuto the eastern states of
Cential India on the 12th,
where it filled up during the
succeeding 24 hours, It was
a storm of moderate intensity
and the strongest winds ex-
perienced during its existence
over the Bay did not exceed
g in force.

This storm originated in the
north of the Bay of Bengal on
the 26th and advancing along
the wusual track of cyclonic
storms in  August passed
into Orissa on the morning of
the 28th. It then recurved
and marching [north-east-
wards passed into Bihar on
the 3oth, where it broke up
slowly during the next 36
hours.

This disturbance was throughout
its existence feeble and of
little importance.

This storm formed off the coast
of Arakan on the 8th. It
drifted along a westerly track
during the next three days,
developing at the same time,
and crossed the Ganjam Coast
between Gopalpur and Viza-
gapatam on the morning of
the 12th. It passed through
the Central Provinces on the
13th into the centraly districts
of the North-Western
Provinces on the 14th. It
‘then recurved rapid=-
ly to east and advanced into
Bihar where it filled up on the
17th. It was a feeble disturb-
ance, the strongest winds in
the Bay during its existence
being ‘only of force 7. It
however gave a much-needed
burst of tain to the districts
affected by it.
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Greatést
observed,_ | Character
No.| Month. | Date. |barometric]| of

depres- storm.
sion,

Details of storm.

5 {Septem-| 19th to *27” | Cyclonic | This storm was generated in the
Eer. 25th. storm' ef | north of the Bay nearly mid-
moderate | way between the Arakanand
intensity. { Ganjam Coasts on the igth
and 20th, It travelled north-
wards passing inland acress
the Sunderbans near Saugor
Island on the morning of the
23rd. Itcontinued to drift in
the same direction during the
next 48 hours and broke u
before the morning of the 25tﬁ
in the Sikkim Himalayas to
which it gave an exceptionally
heavy burst of rain,

The strongest winds in the Bay
during its existence wete of
force 8.

r.| 12th to o'17” Feeble | This storm formed in the south-
6 |Octobe 6th. ¢ Storm. west of the Bay off the South
Madras € oast on the 11th and
1ath. 1t intensified slowly and
marching northwards parallel
to the coast on the 13th and
14th passed inland acrosd the
Bengal coast during the 15th.
it thence passed into East
Bengal on the 16th at 8 A.mM.
of which day -it was centrala
little to the west of Narayan-~
ganj. It broke up rapidly
duriag the day.

DU

Greatest
observed | Character
No.| Month.| Date, |barometric of'

depres- storm.
sion,

Details of storm, {723

The storm formed much further
south and west thanis ord.
narily thelcase in October apg
was noteworthyfor the heavy
burst of rain which accom.
panied it, more especially i
Orissa. The vessels withip
the storm arsa in the Bay
experienced winds of force § to

0.

" The f‘ollowiag is a similar statement of the only
important land-formed depression geunerated in the plaing
of Bengal during the south-west monsoon of 1899 :—

Greatest
ubserved |Character
No, |Month.| Date. |barometric of Details of storm.

depres- storm.
sion,

1| July 12th to 23" Land. | This land-formed depression
15th, formed was generated in Deltaic Ben.
depression| galonthe 13th. Itdrifted very
of moder-| slowly north-westwards daring
ate inten-| the next two days into the
sity. centrai districts of Bengal and
Chota Nagpur where 1t fiiled
up during, the day. It occa-
sioned general moderate to
heavy rain over North-Kast.
ern ladia.

Winds.

The mean direction of the wind and the mean diurnal
movement of the air, as measured by Robinson anemome-
ters, are given for all second class stations in Table II in
each monthly review. The normal values are also stated
for the sake of ready comparison. The normal data of
these elements, utilized in Table II of the monthly weather
reviews of the year 18g9, will be found in a collected form
in Tables XI and XII of the Annual Summary for 1896
(pages 638—644). The mean 8 A.M. wind directions for
each month are laid down in the first chart in each month-
ly review. They are calculated in the usual manner by
Lambert’s formula from the 8 A.M. wind data given in
Table I in each monthly review, As a general rule, the
mean 8 A.M. wind directions vary little from the mean
wind directions (calculated from the 10 and 16 hours wird
data) in Table 11 of each monthly review, but in some
cases and at certain seasons of the year they differ very
considerably. '

The chief features of the air movement over India in
1899, have been described in the monthly reviews of the
year. The following gives a summary of the most im-
portant features for each period :—

1. The cold weather period.—This period was less
disturbed than usual in Northern India in January. There
were several cold weather storms in February but they

were feeble and the accompanying air movement was
hence considerably less than usual in these storms.

The winds at the hill stationsin Northern India were
generally considerably above their nornal strength in
January, but varied irregularly from the normal in Feb-
ruary, though on the mean of the month they were prac-
ticallv of about normal intensity—an illustration of the
fact that the steady winds of finer weather than usual in this
season are stronger than the unsteady winds in periods
of more disturbed weather than usual. The following gives
data in illustration :—

MEAN DAILY AIR MOVEMENT IN MILES.
Percent- Percent-
age varia-| Actual, Normal,}agc varia-
STATION. Actual, |Normal,| tion from | Febru- | Febru- ! tion from
January./january.] normal, | ary. ary. | normal,
January. \ } February.
S L
Chakrata . .| so1| 133] +63 233 13| +73
|
Ranikhet N . 72 44 +64 81 s 57 1 +42
Darjeeling . . ? 83 ? 121 l 137 ’ —12
Mount Aby . . 136 119 +14 152 | 140 + 9
Pachmarhi . . 82 78 +5 85 |l g8 —13
Chikalda '. ol 152 123 +34 189 148 +38
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Winds were on the mean of the month somewhat
stronger than usual in January and below their normal
strength in February in the plains of Northern India and
were on the mean of the period generally slightly below

movement from the normal in the Peninsula during this
period ;=

their normal strength, as is shown by the following MEAN DAILY AIR MOVEMENT IN MILES,
data :—
Percent-
S — Mean Mean | age varia.
== AREA, actual of | normal |tion from
MEAN WIND STEADINESS | MEAN DAILY AIR MOVE- Actual, | Actual, | period, | of period, | normal
DURING COLD WEATHER| MENT IN MILES DURING January. | February.| January | January | of period,
PERIOD, JANUARY AND| cOLD WRATHER PERIOD, and and anuary
FEBRU ARY, JANUARY AND FEBRUARY, February.| February. | and Feb-
fuary,
AREA.
Actual | Normal| Variation Percent- Central Provinces or 104 98 96 + 2
R - age varia-
percent- |percent from [ Actual. [Normal. tion from B
age. age. normal, sormal erar . . R 120 140 130 117 11
Deccan . B 155 174 165 149 +11
Bengal . . - 40 30 +10 123 114 + 8 Madras Coast . . 159 147 153 153 o
Bihar « o o 45 47 -2 66 77 ~14 Mysore . . . 143 131 137 142 ~ 4
Chota Nag pur . 50 52 -2 168 154 +9 Konkan . . 168 163 167 163 + 2
North-Western Pro- 40 3 +9 77 62 +24
vinees,
Punjab . . 36 22 +14 49 54 -9
T o 13 S S Tl:le follc?wl.ng gives a statement of_the mean wind force
and its variation from the normal in the Bay of Bengal

The chief feature of the air movement in February was
the frequent occurrence of southerly winds on the Bengal
coast, due to the passage eastwards of cold weather
storms across Bengal, rather than to the establishment of
normal hot weather conditions.

Winds were very irregular in direction on the mean of
the period in Berar, Central India and the Central Pro-
vinces, although they were practically of normal steadi-
ness. The following gives data of steadiness in illus-
tration =~

PRRCENTAGE OF MEAN WIND STEADINESS.
Variation
AREA, Mean of
. period, Janu- from oormal
January. | February. ary and Jaof penod,d
nuary an
February, February.
Berar . . . . 32 3t 27 +4
Central Provinces . . 29 25 27 )

The air movement in Bombay, the Madras coast, and
Mysore was practically normal in January and slightly
stronger than usual in February. It was, on the other
hand, somewt.at stronger in both months in the Deccan,

The following gives comparative data showing the
variations of the intensity of amount of the diurnal air

and Arabian Sea:—

MEAN DAILY FORCE OF WIND (BEAUFORT’S
NOTATION),
5 | E& | & g4 554 |esae
AREA, ] 2.8 ° g® _.E2® |2 &3
E : ] by Eg& & .g':
- 2 - g .
= 2% | .. £= "3 858 ,-\_9;«:'2
I SEH] WP |SER S8R ES® |
[ = e ad =m0 lg M PR T oy oy
3 s2S| 82 | F22 285252855
< 1> <" |> = >
Bay of Bengal . . 33 +0'3 2'6 +o0't 30 +0'2
Arabian Sea . . 38 +0°5 30 o 34 +0'3

I1. The hat weather period.—Weather was on the
whole less disturbed than usual in March and May in the
Indian area, but was unusually disturbed in North-Eastern
India and the Peninsula in April,

The hot weather conditions were throughout more
strongly marked than usual during the period in the Punjab,
Sind and Rajputana. Temperature was on the mean of the
month of May cansiderably to largely in excess in the
Punjab, Upper Sind and Rajpytana. The chief features
of the air movement of the period in Northern and Central
India were :=

1st,~Winds were slightly steadier and much more
westerly than usual (more especially in March
and May) in the interior of Bengal, and, as
usual under those conditions, less westerly at
the coast stations. They were somewhat
stronger than usual in March and of narmaj
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strength in April and May. The following
gives data showing the actual deflection :—

WESTERLY DE¥LECTION.

STATION, fMea.nd

. Of perio
March. April. May. arch

to May.

L] o o o

Chittagong . . . . + 2 -3 + 4 [
Calcutta . . . . . +22 +25 + 7 +18
Saugor Island . . . . —-11 -9 —14 —-11
False Point . o . . —-36 —~16 -6 -19

2nd.—~Winds were stronger than usual in the
North-Western Provinces throughout the
period, more especially in March and May.
They were on the mean of the period also
somewhat steadier than usual,
3rd.~Winds were on the mean of the period some-
what feebler but less variable than usual
in Chota Nagpur and the Punjab. In Bihar
they were not only light but also very
variable.
4th.—Winds were also, on the whole, somewhat
feebler and more westerly than usual in
Rajputana.
5th—\Winds {rom northerly directions were much
more frequent than usual in May at the
hill stations in Northern India.
The following gives data showing the percentage varia-
tion of the air movement, month by month, from the normal
during this period in Northern and Central India :—

PERCENTAGE VARIATION
FROM FORMAL OF MEAN DAILY AIR

MOVEMENT IN

AREA. .
March. A pril. May.
Bengal . . . . . . +20 - 10 -6
Bihar . . . . . . —i2 -—30 —30
Chota Nagpur . . . . . +15 —-13 —15
Nosth-Western Provinces . . . +39 +25 +35
Puniah . . v . . . - 4 -13 + 4
Rajputana . . . . . —22 -35 -—17

" The preceding data indicate that the air movement over
the greater part of Northern India during the whole hot
weather period was less vigorous than wsual, The most
important variation of the direction of the air movement
was in the interior of Bengal where the westerly element
in the winds was abnormally strong.

The following gives the chief features of the air move-
ment in the Peninsula :—

I

15t —Winds were of normal strength in Berar ang
the Central Provinces. They were, on the
whole, somewhat more northerly than usya]
in March and more westerly in April apd
May. They were abnormally unsteady ip
March.
2nd.—Winds were slightly stronger than usual ig
the Bombay aud Madras, Deccan, Berar ang
Mysore.
jrd.—Winds were throughout the period practi.
cally normal in strength and directioa in the
Madras and Bombay coast districts.
The following gives data showing the percentage varia-
tion of the air movement f{rom the normal, month by month,
in the Peninsula :—

FERCENTAGE VARIATION FRONM
NORMAL OF MEAN DAILY AIR
MOVEMENT IN
AREA,
March, April, May,
Berar . . . . . . -2 +12 +11
Central Provinces . . . -9 +15 -3
Bombay Deccan . . . . + 2 + 9 +20
Madras Deccan . . . . +13 +24 +75
Mysore . . . . o . +16 + 6 -3
West Coast . . . . — 8 -10 —10
|
Madras Coast . . . -11 i -t -9
!

The following gives‘ mean data for the ‘winds in the
Bay of Bengal and Arabian Sea for the period :—

VARIATION OF MEAN DAILY FORCE OF
WIND (BEAUFORT's NOTATION) IN

|
|
AREA, i .

| . Period,
| March. Apri | May. March to
1 Mﬂy.
! ;

Bay of Bengal. . . [ [ . +0°'7 +0'2

Arabian Sea . . . ~0'2 ) ‘ —o'4 —0'2

I11.—The south-west monsoon period.—The
Arabian Sea current was slightly delayed and was not
established on the Malabar coast until the 5th and the
Konkan coast until the r1th of June. It advanced with
great rapidity into the interior and gave general rain to
the west of the Central Provinces and Central India on the
12th and to the South-East Punjab on the 13th. The ad-
vance of the current over the Arabian Sea was made some-
what more quickly than usual. The weather was very
squally in front of the advancing current, but this irregular
disturbance did not develop, as is usually the case, into
a cyclonic storm. The south-west monsoon current was
established in the Bay during the second week of June.
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The first burst of the Bombay monsoen current was not
so strong as usual and the current began to decrease in
strength from the 22nd. It was unusually feeble during
the remainder of the period and gave occasional showers
but no general heavy rain. Thke Bay current was strong
in July and fell below its normal strength in August and
September. It was determined more largely than usual
towards Burma and North-Eastern India.

The comparative data in the table below based upon
the anemometric observations of four coast and four inland
stations under the influence of the two currents give an
approximate estimate of the strength of the air movement
of the two branches of the monsoon currents :—

PERCENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
MOVEMENT.

Bay oF BENGAL L .
MONTH. CURRENT. BOoMBAY CURRENT.
Four coast | Four inland | Four coast iflg::(rl
stations. statious, statiuns. stations.

e

June - . . -1 + 9 —12 E + 1
July. . . . . +1 —22 -7 i +18
August . . . . —2 -9 —20 +19
September . . . -3 - 8 —12 +.0
MEAN OF PERIOD —1 —3 —13 ! +12

The data of the preceding table indicate that the Bay
current as measured by the air movement at selected
coast and inland stations was very slightly weaker than
usual. The Arabian Sea current as gauged oy the wind
data of the Sind, Konkan and Malabar coast stations was
considerably below its normal strength.

The following table gives corresponding data for the
oteadiness of the two currents in the coast districts of

India ;:—
VARlATlO.\' FROM NORMAD O¢ PERCENi=~
AGE OF MEAN WIND STEADINESS.
B‘Egiﬂ‘;i:““ Bomsay CURRENT,
MoONTH. e
; . .
Four coast Ol?:l”l(lln Three coast F F
stations. station. stativns, stations.
June. . .« . e #13 +20 +7 +5
‘
July « .. N 3 #1 —14 +5 , 12
i
August . . e . o+ 2 =14 ooy + 11
+ I
September . . . .j +10 — 4 +3 +12
.
Meanofperiod « o+ o .| 10 -3 +4 t10

The winds on the Sind and Konkan coasts were, as
shown by the data, considerably steadier than usual,

The comparative data given in the following table of
the mean actual and normal force of the winds derived
from the meteorological information contained in the logs
of vessels navigating the Indian seas indicate that the
air movement was below the normal to a mod-
erate extent throughout the period in the Arabian Sea,
and was normalin the Bay of Bengal on the mean of the
whole period. The actual variations are chiefly derived
from vesscls following four or five tracks in these seas,
and hence do not necessarily indicate a variation common
to the whole area, They, however, almost certainly estab-
lish that the current in the Arabian Sea was slightly
below its normal strength throughout the period :—

MEAN DAILY FORCE ¢F WIND (BEAUFORT'S
NOTATION) IN THE
BAy oF BENGAL, ARABIAN SEA.
Monte. |
Varia- Varia-
Actual, | Normal. f:‘(’); Actual. |[Normal. ftr'(;):'
normal. normal,
— R
|
June . . . - 4'0 40 | o 41 45 —0'4
July . . . . 41 40 +0°I 4’3 40 —0°3
August . . | 40 40 o 3'6 4’3 —0'7
September . N 3's 37 -0z 3o 3’5 -~0'5
‘,
Mean of period . . 39 39 o 38 42 -0’5

The following gives a summary of the more important
features of the mean air movement from the normal during
the month of June :—

(¢) Winds were more westerly than usual at Port
Blair, but were less westerly than the normal
in Lower Burma.

(5) Winds were above their normal strength in
Bengal and lighter than usual in Orissa.
They were, however, approximately normal
in direction.

(¢) Winds contained a strong westerly component

in the Gangetic Plain and were both stronger
and steadier than usual,

(d) Winds were more directly from the south than
usual on the West Coast.

(¢) Winds were nearly westerly in direction in
the Deccan and steadier than usual,

The most noteworthy features of the period July to

September were :—
(1) Winds were more westerly than usual at Port

G
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Blair and in Burma and North-Eastern India. Data in
illustration are given for seven stations :—

.

(4) Winds were more northerly than usual over the
greater part of that area as shown below :—

R - .
[NCREASED WESTING. NORTHERLY DEFLECTION,
STATION,
STATION. Mean of July. August. | September.
July. | Augusts |[September. f:{;ogo’
September. ° ° °
Kurrachee . N . . . + 4 + 5 + 8
° ° ° e Deesa . . . . . . +19 +19 +17
Port Blair . . . . . + 21 +19 +18 +19 7
Nagpur . . . . . . +18 +17 +28
Rangoon o . . . .| +18 +6 + 3 +9
Bombay . . . . . . + 4 + 1 +28
Diamond Island . . . . + 9 + 5 + 9 + 8 B
Chittagong e ... + 24 +11 + 4 +13 This increased northing of the winds was directly due to
Caleutta . . . . .| + 4 +5 +57 +34 the abnormal features of the pressure conditions, the
Darbhanga + 13 +15 21 416 chief of which were increased pressure, greatestin the area
of greatest drought (Rajputana, Gujarat, Kathiawar and
Allahabad . . . . . +158 +56 +54 +89 i N .
Berar), and decreased pressure in North-Eastern India.

(2) Winds were stronger than usual in the Andamans,
Bengal and Chota Nagpur, and below their normal strength
in Burma and Bihar throughout the period, as shown
below :—

PERCENTAGE VARIATION FROM NORMAL
OF MEAN DAILY AIR MOVEMENT IN
AREA, T
Mean of
Septems- eriod,
July August. iy ﬁ;ly to
September
Port Blair . . . . . +41 +32 +11 +28
Burma . . . . . -2 L -6 -5
Bengal . . . . . +13 + 5 o + 6
Bihar . . . . . —358 —56 =31 —55
Chota Nagpur . . . . +16 + 4 + 2 + 7

» (3) Winds were above tfleilg normal intensity over the
whole area dominated by the Bombay current except
locally in Hyderabad and the Bombay coast districts :—

LTI TSI g T

1 PERCENTAGE VARIATION FROM NORMAL
OF MEAN DAILY AIR MOVEMENT IN

AREA, .
Mean of
B | Aogust | Sgpem | pered
September.
Punjab . . . . +9 -2 +5 + 4
Rajputana . — . . +47 +43 +27 +39
Central Provinces . . . +17 +15 + 3 12
Berar . . . B . +33 +52 +17 +34
Hyderabad Deccan . . . -3 —20 —34 —23
Bombay Deccan . . . +12 + 2 + 1 +5
Bombay Coast . . . -9 -27 —11 —16

(5) The winds at the hill stations in Central India
were more largely above their normal
strength than in the neighbouring plains :—

PERCENTAGE VARIATION FROM
NORMAL OF MEAN DAILY AIR
MUVEMENT IN
STATION,
July. f August, September,
Mount Abu - N . . . +68 +37 +20
Pachmarhi . . . . . +39 o —23
Chikalda. . . . . + 30 +29 + 7

The following table gives the percentage variation of
the strength of the winds from thc normal, month by
month, in different provinces :—

PERCENTAGR VARIATION FRON NORMAL OF MEAN
DAILY AIR MOVEMENT IN

Area. { i Mean of

June. July. | August, | Seg::m f:;:’?;

September.
Burma . . . -1l - 2 -— 8 - 6 -7
Bengal . . . +20 +13 | +5 o +10
Bihar . . . —31 —53 -—56 —51 -—49
Chota Nagpur . . —19 +16 + 4 + 2 + 1
North-Western Provin- + 7 +18 +31 +127 +21
Puc:jsa'b . . . -— 3 +9 -—2 + 5 + 2
Rajputana . . —17 +47 +43 +37 +35
Central Provinces . + 7 +17 +15 + 3 + 1t
Berar . . . + 1 +33 +52 +17 +26
Bombay Deccan . -1 +12 + 3 + 1 + 4
Madras - +14 +27 +26 + 5 +18
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III- The retreating south-west Mmonsoon WESTERLY DEFLECTION,

period.—The monscon current in the Arabian Sea was, s Mean of
as already pointed out, feebler than usual, and withdrew not o October. [November, December.)o, 2ericd:
only from North Western and Western India but also from gg‘t::t‘)“e‘;et‘g
the Arabian Sea unusually early. Abnormally dry north- .

west winds obtained over the whole area north of Lat, 20° N Chittagong ..+ . T4 —18 -2 —12
at the commencement of the month of October. North- Caletta ... . .1 -1 +5 +1 -4
Eastern India received its last general burst of rain in the SaugorIsland . . . . +22 +39 42 +34

last week of September.
The pressure conditions were somewhat abnormal in

October. Pressure was generally in excess, the excess
being most marked in North-Eastern India, Sind and Raj-
putana. In the first three weeks of the month pressure was
generally very uniform with a marked tendency to the axis
of the lowest pressure in North-Eastern India and the Bay tc
lie north and south instead of east and west. Two
cyclonic disturbances formed in the Bay during this period,
T heir tracks were between north and north-east instead of
west-north-westerly, on the whole the more usual direction,
The low pressure area shifted south on the last ten days
of the month and stretched across the south of the Bay.
It thus occupied a position which, as a rule, it does not
take until the middle or end of November.

Pressure in November was in considerable toc large
excess in the southern half of the Peninsula and normal or
in slight defect in Upper India and perhaps in Upper Burma.
Gradients were hence on the whole somewhat feebler than
usual The air movement in the Indian Seas was normal
on the mean of the menth. It was feebler than usual,on the
whole, in Extra Tropical India, and was stronger than usual
in the Peninsula, Similar pressure conditions obtained in
December. Pressure was in slight defect in North-West.
ern India and in slight to moderate excess in Southern
India and the south of the Bay. The air movement was
about normal in the Indian Seas. In Northern India it
was feebler than usual and in the Peninsula above the
normal, probably as a result of the increased heat and
dryness of the interior giving rise to stronger day winds
than usual.

The following gives the chief features of the direction
and strength of the air movement during the period in
different parts of India :—

(1) Winds were more northerly and less easterly than
usual, and were also feeblerthan usual at Port Blair in No-
vember and December. The air movement in Burma was
similar in character to that inthe Andamans, the only
difference being that there was more easting in the direc-
tion of the winds than usual in the month of November.

(3) Winds were steadier but feebler than usual in West
Bengal and contained a more pronounced westerly element
than usual at most stations in that area. They were very
light and unsteady at Saugor Island and False Point.
The follow ing gives data showing the amount of the west-
erly deflection at three stations :—

(3) The air movement in the Gangetic Plain and Chota
Nagpur was normal indirection and intens’ty but verysteady.

(4) Winds were feeble and unsteady in the Punjab,
Central India, Rajputana and Sind.

(5) Winds were more southerly and less easterly in
the Central Provinces and the Deccan in November and
Dccember and more easterly than usual in October.
They were considerably steadier than usual in the latter
area. The following gives data for five representative
stations :—

VARIATION FROM NORMAL OF PERCENT-

AGE OF WIND STEADINESS,

STATION. Mean of

October, |November.| December. O(ﬂg’;:g’to

December.

Nagpur . . . + 3 —30 —1u —I13
Hyderabad (Deccan) . . . +25 -7 s —13 + 2
Bellary . . . . .| +a + 4 | +23 +19
Sholapur . . . . . +29 + 9 f + 10 +16
Madras . . . . + 0 -1 ’ +10 + 6

(6) Winds were stronger and steadier than usual at the
Coromandal coast stations and in Southern India.

(7) The air movement varied irregularly from the ror-
mal during the period over Northern and Central India
but was on the mean of the period practically normal
or below it very slightly. The following gives data in
illustration :—

PERCENTAGE VARIATION FROM NORMAL
OF MEAN DAILY AIR MOVEMENT IN
Division. 'l M
ean of
October, | November.| December, Ougirhl::l’to
December,
Bengal . . +13 -7 + 3 + 3
Bihar —6 —12 —16 —11
Chota Nagpur . . -1 + 6 +66 +24
North-\Western Provinces —18 —-17 +38 + 1
Punjab . + 5 +20 I3 + 3
Sind . . . -18 —-21 —23 —2I
Rajputana . . . +18 + 3 + 2 | + 8
e T —————— —— «—-«G 2 —
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(8) The air movement was slightly stronger than usual generally over the Peninsula, south of Lat. 18° N, 3
usual and very irregular and unsteady in direction in shown bhelow :—
the area of greatest excess of temperature including Berar
and the Central Provinces. The following gives data for
stations in that area :— [ —— — mm el s
MEAN DAILY AIR MOVEMENT IN
OCTOBER. NOVEMBER. DeCEMBER,
MEAN DAILY AIR MOVEMENT IN
B o DivISION, ‘ h
o . ] Varia- } f Varia- Varia-
C10BER, ’ NOVEMBER. ’ DECEMBER, Actual. ftn?n Actual. | 10" | Actual | tion
STATION e rom | from from
. — ‘ T , normal. | normal, normal,
Varia- | Varna- | Varia- S, o i —
tual, tion | tian 1! tion -
Actva tiom , Actual. trom | Actua from Hyderabad . . . 86 ——10 ' 69 —19 73 ~-8
normal, ! not mal.. normal. '

- e n Bombay Deccan . . 210 +19 200 1 222 +17
Akola . . . . 110 +27 84 | —1 95 +15 Madras Deccan . . 105 + 3 o 19 93 +22
Buldana . . .| 1St +26 .08 —1y 118 -1y Mysore . . 120 -4 162 +19 | 183 +20

{
Khandwa . . 100 +20 75 +11 79 +17 Bombay Coast . . 110 —-30 13) -9 i 135 —16
!
Nagpur . . N T +10 101 + 6 y8 +15 Madras Coast . 184 +36 182 =20 § 103 ~48
o
s R e e — Southern India . . 56 ~ 4 9, +22 108 1 416
t
—_— MEAN WIND STEADINFKSS IN
MEAN WIND STEADINESS IN _ T
_ OCTOBER, NOVEMBFR, DrcEMBER.
OCroper, NovEMBER. i DECEMBER, Diviston. ) : T :

Sramion. . I T ey l Yion.
etual Variae Actual Varia- | ctual | ' Varia- Actual. from Actual.‘ from | Actual. from
< tion : tion | ‘lctua tion normal. normal.’ normal.
percent-l ¢ om | PECEOtl fim |penLnt—;’ from ! b
38% | normal.| 28% normal.i age. ‘mltlndl T T Tt o T

[ Hyderabad . . . 53 +25 (o -7 ! 52 -13

Akola . . . . 5t +19 4t -3 30 i -7 Bombay Deccan . . 3t +13 56 -7 l 72 +10

I ) t

Buldana . . . 42 -7 22 —30 39 1 —4 Madras Deccan . 45 | +3l 59 + 4 92 +23
Khandwa . . . 21 —14 3 —49 23 [ Mysore . . st +36 75 + 4 87 + 4
Nagpur . . o2 + 3 { 30 —30 13 Do Bombay Coast ., . 41 -7 55 + 6 F 43 ' =13

'
= SR RIS == = Madras Coast . 42 +17 64 -0 | 77 } -4
| ! )
. . Soutbern Indi . . 1 ~13 | +16 | S + 38
(9) The air movement was stronger and steadier than Soutbern India ! P b
Humidity,

The variation of the mean monthly and annual aqueous
vapour pressure and humidity values from the calculated
normals for the year 1899 are given in Tables VIII and
IX. The normal values employed in the determination of
the variations are given in Tables XIII and XIV of the
Annual Summary for the year 18g6, The four tables
(Tables X to XIII) give variation data of aqueous vapour

pressure and relative humidity for each month of the year
and for the year :—

Ist —For sixteen meteorological areas adopted in
the geographical summaries of meteorological
data in the annual reports issued by the
Gepartment previous to 18g1.

2nd.—~For nine meteorological provinces of the
Empire,
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TABLE VIIL.—Comparison of the monthly mean vapour pressure data of 1899 with the averages of past years.

ME%::::L.\FZ(;‘.CM Station, iJanuary, February.| March. April. May. June, July. | August. September. | October, [Novemiber, December,| YVaar,
— TP VR I R AV B B — -
! ! " : v " 4 ” ” 14
Port Blair . 1‘ =012 | =052 | —017 | ~-011| +010 | —006| 402 b ‘on y g
; 24 tro21 71 +°031 | ~—-068 —038 | =008
B uRmACOAST R.ang""“ ;‘ —'043 | 4066 | —-016 | 4-015| +'033 | —-008 | +-020 ; +°020 +'008 | +-006 ~052 | ~-120 | =006
?siiuns}%“ Diamond Island ‘ +7042 | +005| +-006 | —-o19 o ~008 | +-015 ‘ +°026 +'023 1 +°018 | .oy —-059 | +°001
Cocos Island | +001{ +017] +-027 1 4057 | +031 | 4-002| +-010 ‘ 022 1019 | =013 | woza | —og +-00
Akgab . .1 4007 | #u10 | 4008 | 128 | +075 | 4028 ~-003 | +°027 +'019 ? ? ? ?
Chittagong .| —o20 | #7058 | + 034 | +'022 | +°053 [ 40401 +:006 4023 +'013 o —077 | —-020 | +'011
BENGAL AND ’ Calcutta(Alipore) —-org +008 | —-036 —r029 | +°0OI ~013{ +'00g ‘ 4029 +°'008 | —‘021I —-053 — 005 | —003
ORISSA. { Saugor Island ' =062 | 4024 | 4019 | —014| +028| —~o33| +-0r7 ‘ +°017 to1r | =028 | _.o51 | 4014 | —00g
False Point ) =002 # 063 | +-o41 +018 | +°042 1 +-026 | o1y : + 066 +022 | 47040 | — .oz +054 | +032
Ganceric \ | Hazaribagh | —027 ) 4094 | —053 | +036 | +7070 | ~024 | =026 —001 =096 | —080 | 088 | —vos1 | —'021
ELI.:;S ,:_M: 3 Darbhanga | =034 | +025] +059| —004 ! +029| 4029 4025 “ +035 +027 [ +028 | 4001 | 4011 4010
Nagrux Allahabad | =053 | =000 | —-00g | —001 | *+032] =068 | =028 ‘ —'023 —'093 | —099 | —-016 | —-025|—032
Dehra Dun .} =049 | =007 | 4007 | ~'048 | +'082| —-056| +'o14 | ~0161 ~'109 | =103 | 072 | —-055 | —'034
Roorkee , .| =070} =02 | —038| —059| *+071 | —-o31 +'0381 —-036 =205 | =142 | _060 | =063 | =051
Ufﬁ:x:jy; Meerut ., .| —094 [ +°000 | 4005 | 034 | #0357 | 4-027| +'046 034 ='134 | =076 | 010 | —-017 {~019
Lahore . .| =077} 4001 | —038 | -w023| +049 | +'059| —o04 — 106 ~205 | =127 | 026 | —-025 | ~-043
Ludhiana | =067 | =02 | —o073| =116 | —052| =065 | ~0g0 [ —1xg —253 | ~192 | 052 | —-046 | =001
Ixprs Vac- ’( Peshawar o —0%4 | +043 | +030 | —o030 | +039| 4022 +042 | —084 —0gg | —-060 — 027 o —o16
'I-\g\o R rﬁuué Jacobabad | =063 | +031 | +028| —o029| +082| to052| 4076 | +-007 +o014 | =020 | 4-001| 4034 | +016
:\'l;ir"'i:‘u.l\ Kureachee - =076 1 #9038 | 4019 +-032| +081 ] —-026{ +:012{ 4040 —019 | ~038 | 4.054 | +-094 | +-016
E-‘ST“-“R-‘J'S Jsipur . .| —092; —0ig | —024 ! 47006 | +135; =017 | —075 | —'104 —'093 | =105 | 027 | =025 | ='037
Es.\'l;‘ARNA‘\t: t
Inoia anp |
Gujarar. ( Deesa .+ —'0y9 . ='035) —'005, —056 | +'020 | =-032 ) =122 —'145 =129 | =198 | 066 | —-u27 | =079
Belgaum . .} =059 | =007} —002| 4016 —O0I2Z| —~-gof | —OIO | —'013 4000 | —032 | _~eom | =128 —'029
Sholapur . * 1 =113 | =046 | —046 | 4076 | —'003 | —-041 | —093 | —-094 =001 | =174 | _-217 | =163 | =081
Poona . .| —og4 | =021 —0b5| 4051 | +032; —018| —041 | —053 =032 | =096 | _-pa1 | =108 | ~"048
Akola . .} —'B40 | =703y | —'094 | 4°095 | +°107 | +-00r | 075 —071 =130 | =244 | —-569 | -'075 | =070
Precax« Vi Butdana . .| —s2 | =0y | - 4013 [ —006 | ~039 | —0y7 | —102 =135 | =208 | 236 | —144 | ~113
% Khandwa «] =140 =077 4 —l102 f —'027 | +'025 | —-0435] =004 | —'083 =154 | =217 | —156 | ='113 | =096
f Nagpur . »| =123 | —0i4 § —059 | +113 | +°117 | —029 | —'060 | —'051 =13 | =178 | w135 —'O71 | = 053
5 Hyderabad| --076 { —o014 | =078 | +-027] +-021| —045| —'062 | —031 -030 | —138 | —-i47 | —-107 | —059
i (Deccan))
lB“"‘bﬂy .| —16 | —o33 | —o035| —038| —033 | —061 | —0s8| —049 | —O050 | —017 | —026 | —048 |—047
West Coast %;
 Karwar . .| —062 | ~019| +4'029 | —032| —026 . —024| ~—'019 | —'023 —019 | +7002 | —o042 | —083 | —-031
ESalem . of #7002 | 47034 +O41 +035 +-022{ —031 | —037 | ~—018 +'014 | +°005 | —068 | —08g | —008
South INpIA g ! |
;Chitaldroog .| ~016 | +018| —045 1 +132 | +031 —008 o 022 +026 | —o10 | —1121 | —08g | —00g

- .
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TABLE VIlL.—Comparison of the monthly mean vapour pressure data of 1899 with the averages of past years—conclq,

T ,A]_.‘ EEaesbetss e — N
Mn::gg:.::;cu STATION, January, | Fevruary.| March, April. May, June. July. August, | September, | October, [November,{Dece mber, Veag,
” " " " " 14 "” I 4 " 14 1" ” "
Bangalore —'023 | +007 | —099 | +°050| 4'0o1g| —040| —048 | —044 +7030 | —015 | —137 | —'105 | —034
Hassan o| —049 | —006 | —108| #'017| —o025]| +'00g| +-005| —017 +°027 | —0I0 | —1;0 | —'149 | —0g0
Mysore . ol —068 | —024 | —085| 4021 | —016| =014 —032}| —'009 +039 | +019 | —154 | —067 | —038
SoutH INpia{ | Madras —'001 | +°031 +°005 | 4040 | —'009 | —053]| —022| 4015 +°037 ' +035{ —~'0r1 | —018 | +-004
contd.—
Bellary —115 | +'025 | —o025| —~027 | —112{ —130| —'130| —'117 —088 | —j07 i — 48| 116 {—'ng
Cocanada .| —oso| —018 | —o0g2 | —'005| —'078| —040 | —135]| —024 —024 | —024 | —122 | =075 |—054
Vizgapatam .| +7025] +037 | —o12| +'048] +049| +'076 Obser vatory 'closed. ?
Hite StaTtoN, | Quetta . .| —056 0 +'005 | =049 | +028| —o025| ~"160| ~'074 —050 | —024 | +'024 | +'024 |—030
BALUCHISTAN.
Leh . o| —o41 | —o017 | +022| +'033| +003| +010] +016| —-o11 —021 | 40051 40285 —or1g o
Srinagar . | —o024 ] +025{ +08B8}| +'030| +'a31 | +151 ? +057 +7029 | 4072 | 4044 | +-'030 ]| +'058
Kailang . —027 | —003 | +013| —'c05| +'022{ +011}{ 4010 —037 —034 | —028 | +-002| —004 |—"007
HIT”I' oan;- Simla (Ridge) | —038 | —017} ~—013 | —043| +'046| =015} —010| —'054 =11} —070 ! —'032 | ~025 ' —032
{i‘:;i“” Chakrata , o —036| +006| —026 | —036| 47027 —O030| +017| —010 —'084 | —o8g | —052 —'029 i—'ozg
NDIA. ’ |
Ranikhet . ? —'007 | —'038 | =045 + 032 | —037 +017 | —~‘0O17 —079 } —o00b | —001 —'040 ; =034
Katmarca .| —o2g | 4016 | +010| —040| 4033 +°026| +009| +011 —002 | —009 | =007 ! —020 ! o
Darjeeling o] —021 ? +070 | +010] +-'048 #0033 ! +011{ +$020 + 011 + 006 o —-007 } +014
Mount Abu .| —0ob0 | —014 | —025 | —020, +'035| —047] —'050 | —066 —077 | —115, —020| +003 . —'03%
HiLe  Sta- X : |
T10NS,CEN-{ | Pachmarhi o| —0b5 . +037 | +038| +109| +-138| +051| —009 | —0II —081 | — 22 —06g | — 0G0 L =001
TRAL INDIA. , 3 : ‘
Chikalda . «| =100 | —041 | —076 | +-012| 4069 | —003 | —024} ~— O14 — 006 | =470 —ia4 | —og2 — 052
riLL STaTION, i ' ‘ !
S o v T HERN | Wellington | —030| #0019} —085| +069 | —o021 | —025| —035| —-c22 +'012 b ‘008 —'08g | —ono |—025
Inpia. : : I
Aden . o| —o0s5| —009 | —035 | —o44| —043| —068 | —o077 | —033 —047 | —'o91 i +008 | 4007 —'042
' . { i
Perim . o] +o15 2 ! —o14 +'026 | 406y | +'149 ;. +°016 | +°008 + 003§ ! —'029 | +'040 | +'043 i 17038
ExTralNDIAN | | ! 1 i
STATIONS, i Zanzibar «| —038 | —027 =059 | —015 | —075 | —060; -~017 | ~-028 =042 —'023| —'010} —017 ' —034
{ . . i : !
Port  Victoria | —039 | —037 i ~00§ | —006 | +-012| ——'002| +-0i8 : +°01g —015 } ~—‘008! —'003 | --'00g !|=—"0c0
{Seychelles). ' \ ; ! , !
S S SR ‘
TABLE 1X.—Comparison of the monthly mean relative humid:ty data of 1899 with the averages of past years.
; | : ! » |
ME;;:J,:?:&G.‘C“ Station, , Jamoary, | February.| March. April, May, ; June. . July. ’ August. | Septemher.  Octoter. Novemher. December.! Yaar.
! :
i ' : | ) _ . » |
Port Blair =5 —3 4 —2 + 3 + 2 0 —3 | =1 1 0 — —2 ; — -1
t
Rangoon . i — 4 + 7 -3 I + 9 o o + 2 o 1—3 — 1 - o
BurMA . i
Coast aNp y | Diamond Island o —1 —1 -3 +8 ! —3 | —a -1 -2, —4, —5 - + 2
Bav ISLANDS.) | !
Cocos Island ,| — 3 o +1 + 2 o - 2 -5 — 4 -1 | =3 —6 -7 -2
|
\Akyab . i+ 3 +10 + 6 + 8 +9 + 3 + 1 -1 —x; 9 ? ? >
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mean relative humidity data

of 1899 with the averages of past years—contd.

e
ProviNCE, StaTioN, January. | February, | March, April, May
}‘Chxttagnng o = + 3 o + 6 + 3
iCalcutta (Alipore)] — 3 — 2 — 8 —5 + 2
BENGAL AND |
ORISSA. ‘Saugor Island .| — 4 + 2 —_ —1 + 3
. False Point . -3 + 2 —1 o + 3
Hazaribagh .| + — —
GANGETIC g ! 2 9 + 4 +
PLAIN AND Darbhanga . + 2 + 2 + 2 + 2 + 1
CHOTA
NAGPUR. Allahabad .l - — 6 —6 + 1 + 1
Dehra Dun .| — 6 — g — 5 — 2 + 7
(‘ Roorkee . — 6 -7 —1I0 — 5 + 3
|
UppERr SUB- /| Meerut —13 — 3 - -2 —3
HIiMALAYAS. }
ILahore . —9 —3 —_7 o — 1
,t Ludhiana d—9 | —8 | —16 | —12 | —10
ixpus Peshawar -13 + 7 —_1 —3 — 4
VALLEY AND
NORTH- Jacobabad .| —T10 + 3 _—1 — 6 + 2
WesT Raj-
PUTANA. Kurrachee of =11 + 2 + 2 -3 + 3
East v )
RajpuTANa, Vi Jaipur . . —15 —7 —9 —1 + 5
CENTRAL :
[XDIA AND Deesa —10 -3 —5 —3 + 4
GUJARAT.
::Belgaum. o= 2 + 4 + 4 + 9 + 1
. Sholapur . I e 74 — 6 —17 +10 + 1
" Poona . -3 + 3 —_2 +14 + 6
Akola . o =17 -5 —10 +9 + 7
Deccan A
Buldana . .| —20 -9 —14 + 6 + 1
. Khandwa —15 —I11 —13 -3 + 1
Nagpur —15 —3 —12 +12 + 7
Hyderabad (Dec-| —10 —5 ~—10 + 4 + 3
: can).
: Bombay . N B % — 3 — 5 — 4 — 5
WEesT COAST§<
. Karwar . o= 4 —1 o ) — 1
Salem + 2 + 5 + 1 +10 + 3
Chitaldroog o + 3 — 4 +16 + 3
Bangalore o -1 + 2 —9 + 9 + 4
Hassan . — 2 + 1 —12 + 6 -2
Souts Inpia{ | Mysore . —6 | ~—g3 | —8 +3 | —2
{ Madras + 1 + 2 + 2 +5 -7
g Bellary —~12 + 3 — 3 + 3 —7
| Cocanada —6 —4 | — 4 o —_—3
Vizagapatam + 4 + 4 + I + 6 + 4

e e e e

June. July. August. | September. | October, |November,[December.| Yeau.
I
+ 1 + 2 o] [o] + 2 —1 + 3 + 2
—1| ol —3| —s5|—4|-s| -4 =3
+ 1 -~ 1 — 2 — 3 —_—2 — 3 -1 — 1
+ 4 —_—1 + 1 —3 + 3 + 2 + 2 + 1
— 1 o — 5 —18 —12 —14 —12 —_35
+ 4 + 6 + 1 o o + 1 + 2 + 2
+ 2 + 4 — 6 —12 —12 -7 —11 — 5
-2 + 3 —9 —15 —18 —14 —I15 —7
+ 2 + 6 — 09 —21 —15 —1I0 —1I3 —7
+ 8 + 7 —11 —18 —10 | — g —8| —s
+ 7 -3 —12 —18 —I1I —7 — 8 —6
— 4 — 5 —16 —27 —-20 —1I1 —24 —14
-1 o —~ 9 —12 -9 —~11 -9 -6
[ + 3 — 2 —_1 — 5 — 3 o —2
— 4 + 1 — 1 -3 —17 + 1 + 3 -1
+2 | —9 | —z5 —17 | —16 | —n —12 | =10
—1 —17 —22 —16 —22 —12 — 8 —10
+ 2 -3 — 5 -2 -7 —11 ~—-15 -2
— 5 -—15 —13 —09 —26 —27 —22 —I1
-1 -7 —10 -6 —I1I3 1 =9 -1 | —3
o —12 —13 —22 —32 —27 —21 -—13
-3 —14 ~18 —22 —36 | —32 —25 | =16
-5 -9 —17 —~24 —30 —25 —23 —15
—t —09 —10 —19 —23 —22 —16 —10
— 6 —12 S -8 —21 — 2] —17 -9
—3 — 8 —09 — 8 — 8 — 4 -8 — 6
-1 — 17 -5 -2 —3 — 2 -5 -3
— 5 -9 — 8 + 1 -1 —10 —1I1 -2
o -5 — 8 + 3 — 5 —19 —13 —2
-— 4 —-1I —10 + 3 -5 —16 —12 — 4
+ 1 — 4 — 6 + 2 - 4 —19 —15 -3
—1 — 8 -9 + 5 o —13 —10 — 4
— 8 -6 — 4 + 3 + 5 -1 + 3 o
—11 —15 —13 — 8 —13 —18 —14 -9
—4 | —20 | —7 —6 | —a4 | —1 —9 4 —7
+9 Observatlory closed.
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TABLE 1X.— Comparison of the monthly mean relative humidity data

of 1899 with the average

s of past years—concld,

R A e R e T T E = |»~ s
Provincs. Station, January, | February.| MNarch. April May. June J‘ July, August. | September, | October. Novcmber.l[):cember. Yiar
! |
— U _— - [ _
Hie Station, | Quetta .| —18 -7 — 3 -9 + 1 — 4 ' —16 —10 — 7 — 4 0 — 1 -7
BALUCHISTAN '
{ l.en . Jo=—12 - 8 + 3 +14 o o | —2 + 2 0 + 5 + 9 —15 o
Srinagar . + 4 + 6 + 8 +12 +13 411 | ? { + 7 + 3 + 2 + 5 + 5 + 7
i
Kailang . .| —2 | —1 + 1 ta v | —r o —2 =7 —7 ! —7 | +5 1 =5l -3
HiLe Siwla (Ridge) -3 -7 — 8 —_2 + 7 | o + 1 { -~ 10 —18 —13 — 9 —7 —6
STATIONS, | r
NORTHERN Chakrata . ol =7 -3 —13 o +2 , =2 43! =3 -17 —20 —-16 —12 -7
INDia. |
Ranikhet . ? —- 5 -15 _—2 —1 -2 + 4 -7 —~17 -19 = =14 -13 —~ 8
iKatmandu 0 o -3 - g -1 + 4 + 1 + 1 — 3 -3 — 2 — 5 —
{Darjeeling o+ ? +16 +6 | +3 + 1 + 2 o o + 5 + 4 — 2 + 3
Hiit !MountAbu . =9 — 4 -7 -_—z + 3 — 5 — 6 ~17 —15 —20 — 7 — 6 — 8
SCTQ:T(;E’ JPachmarhi -7 + 3 —2 + 9 +10 +10 + 3 —10 —17 —21 —16 | —14 N 4
Inor. i Chikalda . of =15 — 7 —I1 + 3 + 7 — 1 - 3 - 8 —17 ~ 28 -27 —20 —10
Hm STATION” Wellington —10 + 3 —15 +12 - 3 — 5 —10 — 6 o — 5 —17 —20 -6
SoutH IND1a_ ! i ]
Aden . Jo—5 + 1 — 5 — 4 —Sf--.; —10 — 8 -5 —8 | + 2 o —
!
Perim . Lo+ g ? + 2 + 3 +8 ! +10 + 2 + 1 + 7 — 1 ! 4 5 + 3 + 4
ExTralNDIAN LZ:mzibar . -l — 4 - 3 -~ 3 + 1 — 4 | — 4 o — 1 r — 4 — 3 '~ i =3 -3
Stations, | ; i i i
i Port  Victoria| — 1 — 2 -2 —2 ! 4+ 0 + 2 ; + 3 + 1 + 1 o o o
(Sevchellesy. | ! | ' I ‘
. Mauritins Il =2 +4 ! +3 +1 | o R L R +5 +3 0 =3, +1
. +
TABLE X.—Geographical summary of the aqueous vapour pressure data of Table Il tn the monthly weather
revicas of 1899.
——— T - v ———— e LT R [ " T - bl e ,’_-‘ - T
¢ Number | :
METEOROLOG!FAL AREA. | of Jaunuary, | Febroary.,  March, April. May, } June, ' July, 1 August. September. Ostsber. Nivember [)c\em},cr,‘ YEAR.
{ stations. § .
' stations t | | , i
é ” ” ” ” ” ! " ‘ o " " [ ’ ' " ”
i ' i | | '
North-West Himalaya " §— 6| —o33| =002 +'008| —-00g| +034 ; +015] +010| =013 —os0 | —0331 —012 ~o17 ! —'008
i |
Sikkim Himalaya and : 1— 2| —025| #7016 | +040| —'0i5| +'031 . +'015| +°010 +'0i6 +'005 | —'002 ! —004 1 =014, 47007
Nepal. X !
Punjab Plains . ; 31 =069 If +008 ] ~027 | —056| +w012| $+006! —'001 ~102 — 180 | =126 1 =035, =022 =050
Gangetic Plain . . 5] —obo ‘ —'001I | +'005 | —"029 | +°050 i —-'020| +019 —'OI§ —103 i —078 ¢ — 031 : -0 =024
| {
Western Rajputana . 4| —o75 | +9005| —o11 | =018 ! +°033 ! ~0106 | —'021 — 041 —'033 ' ~"100 I —008 + 4026, —-ozt
!
Eastern Rajputanaand ‘ 1| —og2| —01g| ~'024 | #7006 | +-135| ~'017 | =075 —'i04 - oy3 | -"105 ! —~'027 | =023 ' =037
Central India. ( ‘ i i : ‘
Nerbudda Valley . 1| —140| —o77 | ~v102| =027 | +'025| =~'0451 =004 ~—0o83 ' —'154 ' - 217 —156 l —j13 0 —096
i B
: i I ‘ |
Chota Nagpur . . 1| —027, +094| ~053 | +030| +0750| ~—024 | —026 ~—’001 —+0g6 i - 086t —088 1 --o51, —'021
+
. ‘ { !
Lower Bengal . l 2| —041 | +016| —'009 | —'022 ' +:045 | ~-023 I +°013  +°023 +°010 | —-025 ‘ —052 i +'00§ i —'00§
‘ ' |
Orissa - . 1| —002] 4063, +'041 +°018 , 40352, +'026| +'014  +'066 4022 1 4040 —'002 ] +°054 | +'032
. : | : i
Central Provinces, 51 =116 | =026] ~070| +°068| +°085 | +w002| —'033 ~—'050 F —05 | - 192 § —149 1 = 088 | —'058
(South) and Berar. ' [ ] ' i
Konkan . . . 2| —08g| =026| ~032 | =035 | —030| ~'043 | —'03g  —'036 ; --035 ‘ —'008 | -034; —'0b5 | —039
j !
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TaBLE X graphical summary of the aqueous vapour pressure data of Table I in the monthly weather
reviews of 1899.—concld.
Number 7
METEOROLOGICAL AREA, "a“i’g“. Janvaty. | Febraary.| March, A pril, May. June, July, August. | September.| October, {November.|December.] Year.
L] ” 13 v ” 14 v " 1 ” /4 14 ”
Deccan.  Hyderabad g | =068 | —or1 | —06r | +'040| ~'007 | =70 ~046 | —- — —063 | e _
and Mysore. 33 4 031 00g | —'063 | ~'147 114 | —048
Eats!tc Coast and Carna-| 3— 4| =006 | +021 | ~'005 | +'030 | —'004 | =012 | —-065 | ='00g 4:009 | +°005 | —'067 | —061 | ~—'014
Arakan and Pegu o] 3— 4] —006] +060 | +'033| +'037, +'041 | +°013| +'010| +'025 +016 | +°'008 | ~‘o5y | =—‘066 ! +°010
Bay Islands . 2| —006| —018| +-005! +-023 ‘ + 021 ’ —'002 | +017 | +'022 +018| +900y | ——051| =035 o
. . | - | B ) T
Extra-Tropical India .| 25—20 | —'035 | 47005 | —005 | —019 | +048 | =003 | —002 | —'026 —072 | —06g | ='029| =—'Or}| —-020
Tropical India . 25—27 | =054 | 4001 | —=034| +-038 +017 | —014 | —-035| —'027 —021 | —'059 | ~—'108 { —086 | ——032
Whole India . o{51—53| —054f +'003| =020 | +4'010| 4+°033| —0i0]| —'019 | —'026 —~046 | —'064 | ~'068| —~'049| ~—026
TasLE XI. ——G(‘ugraph.ml summ[zry of the humidity data of Table [T 1n the moan}r 'wea[/zer reviews of 1899
Number
M ETEORILOUICAL AREA, . af januaty. | Febroary,| March, April, May. June, July, August, | September. | Octcber, {November,, Ducember,] Year,
stations,
— i -
North-West Himalaya] 5-0 - 4 -3 ~ 4 + 4 +4 + 1 + 1 —~3 -9 -9 -3 -8 -3
Sikkim Himalaya and| 1-2 + I [¢) + 7 + 1 +1 + 3 + 2 + 1 -2 + 1 + 1 - 4 + 1
Nepal. .
Punjab Plain 3| -0 =1 | -8 -6 -5 +1 | -3 | -12 ~19 | =13 ) —10 | -14 | — 8
Gangetic Plain . 5 -5 -4 -5 -2 +2 + 3 + 5 -7 -13 —II -7 -9 -~ 4
Western Rajputana . 4 —~10 -1 -3 -4 +3 -3 -3 —~11 -9 ~14 -5 -3 -5
Eastern Rajputana and 1 -~15 -7 -9 -1 +5 + 3 -9 -25 -17 ~16 —11 -12 =10
Central India.
Nerbudda Vailey I —-15 =11 -3 -3 +1 -5 -9 —17 —24 ~30 -25 —23 ~15
Chota Nagpur . . I + 1 -2 -9 + 4 +6 -1 o -5 —18 —12 —14 —12 —3
Lower Bengal 2| —a4 o -5 —~3 +3 o -1 —3 —4 | —3 | —4 -3 ] —2
Orissa . . 1 -3 + 2 —1 o +3 +4 -1 + 1 —3 + 3 + 2 + 2 -1
Central Provinces 5 —~15 — 4 ~—Io + 8 +6 o -7 —12 —19 ~—28 —23 —19 ~—t10
(South) and Berar.
Konkan . . 2 -7 -—2 -~ 3 — 2 -3 -—2 — 8 —_7 -5 —-— 6 -3 -7 —3
Deccan, Hyderabad 9 -3 o -6 + 8 +1 -3 -9 -9 —2 =10 —17 —=14 ~6
and Mysore.
East Coast and Car-|{ 3—4 o + 2 o +5 -1 -2 —ia -6 —1 ° -7 -6 -2
natic.
Arakan and Pegu 3~4 -1 +5 +1 +3 +7 o o o -1 —2 -2 —4 -1
Bay Islands . 2 ~ ¢ -2 -1 +3’ +1 —_—2 — 4 -3 o -3 -4 —2 —2
Extra-Tropical India . | 25—26 | — 6 -2 -4 ' -~ 1 +2 + I -1 -7 —11 ~10 — 6 -8 -4
Tropical India . .| 25~27] —6 o - 4 + 6 +2 -2 -7 -1 -5 —10 —13 —12 -3
Whole India . s0—53| ~ 6 — 1 -4 + 3 +2 o - 4 -7 — 8 —10 —10 —10 - s
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TABLE X!I.—Variations of the mean monthly aqueous vdpour pressure from the normal in 1899 in nine meteorologicq]
provinces of India.

MEeTEOROLUGICAL PROVINCES. Janaary. | February.| March, April, May. June July. | August. | September | October. |November.|December. Yiar,
—_—
" " ” " " " " ” " " ” v .
Burma Coast and Bay Islands | —002 | 4033 | +022| +'028| +4+-030| +'002| +014| +°024 +017 | +018 | =054 —079{ +-004
Bengal and Orissa ~w029 ] +'038| +015| =001 | +'046| +005| +°003| +'034 +'014 | +'002| =046 | 4011 +'008
Gar:g'etic Plain and Chota| =037 | +°038| —001{ +-010| +'044 | —'021 | —-010' +°004 -'054 | +052| —034| —022 003
U$>2§§J$-Himala)'as . —o71 | —'008 | —027 | —056| +'047| —013! 4011 | =061 =181 | —128 | —o44 | —040 | —-048
Indus Valley and North-West | —068 | +037 | +026 | —-009 ! +-067| +°'013 | +-°043| =—-012 —035| —'049 | +'009 | +'043 | +-005
Ea[:flfg:jt;:a-na, Central India | —'0g6 | =-027 | =045 —025| +'078 | —'025, ='0gg9 | ='125 —'LIT | —'152 | =047 | —026 | --058
and Gujarat,
Deccan . —'112 | —~041 | —'075 | 4040 | +'035| —028 | —-063 | —062 —~081 | —1681 —160| ~=113| =06y
West Coast . . . .| —08 | —=026| —--003 . —035| —'030 | —043 | =039 ~036 ~035| —008 | —034| —065| —-og7
South India . —-033 | +°012 | —'051 i -035 | —'013| =—'026 : —°050 ! - 037 +008 | —013| «116| ~—'08§ --037

TABLE X1lL.—Variations of the mean monthly relative humidity from the normal in 1899 in the nine meteorological
provinces of India.

| i
MEe1eoroLoGicAL PROvINCS. January. }Februafy- March, April, May. June, July. | Avgust. SCP'cmbct.’ October, November |December.] Yean,
|
- — e
|
Burma Coast and Bay lIslands | - 2 +3 (o] +2 +7 o -2 [ -1 -3 -3 - o
Bengal and Orissa . . -3 +2 -3 0 +3 +1 + I -1 -3 o -2 o o
Gangetic Plain and Chota o -2 -4 +2 +3 +2 + 3 -3 —-10 - 8 -7 -7 -3
Nagpur.
Upper Sub-Himalayas . .| - 8 -5 -9 -5 -1 +2 + 2 ~11 —20 —-15 -9 -13 -8
{ndus Valley and North-West | —11 +4 o -5 0 -2 + 1 -4 -5 -7 -4 - 2 -3
Rajputana. .
East Rajputana, Central lndia | —13 -5 -7 -2 +5 +1 -13 —-24 -17 -19 —12 -10 -10
and Gujarat,
Deccan . . . -12 -4 -8 +8 +3 -3 -10 —12 —-14 —-24 —22 -19 —10
West Coast « . . S -2 -3 -2 -3 -2 -8 -7 -5 -6 -3 -7 -5
South India . . N +1 -4 +6 o -3 —10 ~ 8 o -3 -13 —10 -4

I.—The cold weather period :—Weather was less
disturbed by storms than usual it January. Alarge num.
ber of cold weather depressions affected Upper India in
February, but they were feeble and their influence on the
bumidity conditiors was very slight. The air was very

|
|
|

dry over nearly the whole of the interior of India in both
months, this condition being more pronounced in January
than in February. The following gives the more
important features : —

(1) The variations from the mean humidity conditions
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were small and somewhat irregular in Burma and North-
Eastern India. The following gives comparative data :—
___‘_________———-—"'-—_—_'“*' = P N

VARIATION OF MEAN VARIATION OF MEAN
AB<OLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN
-, .
fal
AREA. §& ‘?“
B S
e e 3
s | &5 5 | &3
el E % 5| 5|8
=4 -1 = ] 3 g
3 = S =3 I e
g 2 5 & e 2 s a
- ke Cu fy b D;‘o o
e .
" ” ”
Lower Burma . o] =001 | +'036 | +'018 -2 +3 +1
Bengal . . o] —'037 1 +'030 | —"004 -3 +2 -1
Orissa . . .| =002 ] +063 | +‘031 -3 +2 —1
Bihar . . . .| —034]| +'025{ —'003 +2 +2 +2
Chota Nagpar . —027 | +'054 | +°034 +1 -2 -1

A (z)VHumidity was, on the mean of the period, very
slightly above the normal in Southern India and the
Madras Coast and less than the normal in the South

Deccan. The following gives comparative data for three
provinces Or areas :—
e = - mmmr oTmn T Sl omrT m ’—‘-——.m—— e
VARIATION OF MEAN . VARIATION OF MEAN
ABSOLUTE HUMIDITY * RELATIVE HUMIDITY
FROM NORMAL IN | FROM NOURMAL IN
1
2| s
AREA. ] ’ g5
&2 c2
: > il Y = L
S > > i
a 5 <™ ! =1 I b ~
= = 3o S [ G
E 3 |28 £ | 5 | E%
'E-. LN C: l L] | S o
” ” ” ‘ 1
S-oth Deccan . 1 o=tis | 4035 | —uys | ~12 | +3 —3
Madras Coast . .l —o0g | +017 | +cod4 l 0o 1+ +1
| ' .
South India . Jo#o02 ) +034 ] telS o+ 2 P +4

(3) The air was much drier than usual in the Indus
Valley in January and damper in February. Hence on
the mean of the period humidity was in slight defect.
The following gives data for three stations in that area :—

i !
'WAKIATION OF ABSOLUTE| VARIATION OF RELATIVE

HUMIDITY FROM HUMIDITY FROM
NORMAL IN NORMAL IN

ok [l
STATION. =] 35
g5 ¥

- = - «
% - ] & o -8
- L] — = I T

o 2 = o 5 =]
3 = o = [t Sz
S5 | 2 | 85| 3 c | 5%
= = o - [ A

P ” ”
Peshawar . . .| =004 | +'043 | —0I1 -13 +/ -3
Jacobabad . . .| =063 | +'031 | =016 | —Io +3 —4
i

Kurrachee . . | =076 | 4038 | ~—wig ; -1l +2 -5

(#) The air was remarkably dry over the large area in
the interior including Rajputana, the North-Westein Pro-
vinces, Central India, Berar, the Central Provinces and
the North and Central Deccan. The following gives

data :—
VARIATION OF MEAN VATIATION OF MEAN
ABSOLUTE HUMIDITY RELATIVE HUMIDITY
FROM NORMAL IN FROM NORMAL IN
22 25
AReA. S& S
c =3 e >
P <5 . = .5
S - ) > g ._'Lx‘:
& S o™ 3 1 o
=3 = (ke 2 = [=3a]
el g |58 5| B |5E
- -5 Oa o — = o
" ” ”
North-Western Provin-{ —'066 | —'037 | =037 — 7 -5 -6
ces.
Rajputana . . .| =096 | —o27 § —0b2| —13 * —6 | =10
Berar . . . J =146 | =056 | —rer | —19 | =7 —13
Central Provinces . o] =132 | =06 | —08 ! —i5 -7 —-13
Bembay Deccan . .} —08g | =026 | —058} — 6 ; 0 -3
Hyderabad Deccan .| —076 | —'044 | ~06o | =i0 -5 -3

The following gives comparative data for seven stations
in the area of most excessive dryness of the air :(—

ABSOLUTE HUMIDITY. RELATIVE HUMIDITY.
: o less >, T con
e | 55 |SFe | §& ' Ep 8FE
. R 2d |ZE@ Zs . Zd ZE®
STATION, e g AE £5 2 52 | SE 12E 5
=8 | T8 |8°25) 08 | TR £°%s
= s Y 32
5o | o [5EEE| To | Ex [5EE5
iy} b e ¢ = @Y o & L= g av
O o ] e [ O & ot
< 4 =1 < ! 'z =3
e | S P
” ” ” H
E
. . i _
Shulapur . . .| "256 336 | —'oSo 31 f 0 | =9
Chikalda . . . 224 295 —'o71 36 ‘ 47 —11
!
*181 ‘2 —'113 2 o, =I5
Buldana . . . 94 5 ; +
Nagpur . . .| ‘2%0 *349 | —robg 38 ’ 47 -9
Khandwa . . .| "208 ‘317 —*109 32 [ 45 —13
Jaipur . . . o] 7210 ‘266 | —-o56 37 48 | —u
Akola , . . . ‘221 318 —'090 32 43 -11
|

(s) The variations at the hill stations in North-Western
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India were similar to those in the adjacent plains. The
following gives comparative data for seven stations :—

VARIATION OF APSOLUTK{VARIATION OF RELATIVE
HUMIDITY FROM NOx- HUMIDITY FROM
MAL IN NOKMAL iIN
STATION, Period, Period,
E ; | January r _ |January
{January.; I‘ebrvu and {January. :bru and
ary- Febru- ry. Febiru-
ary. ary.
| " ” ”
Leh . . . 1 —'041 {—'0l7 —-'020 —-12 -8 —10
1 3
Kailang . . R } —-'027 | —'003 | 0I5 — 2 —1 —2
1
Srinagar . . .| —'024 | +7025 | #7001 | + 4 +6 | +5
| |
Simla . . ol =038 =017 | =08 | —5 | —7 | -6
|
Chakrata . . o] =036 | 06 | —0t5 | —7 | —3 ’ -5
!
Ranikhet . . . ! ? —*ou7 > > | =5 ?
1
| !
Mount Abu . . .| =060 | —014 | —0%37  —9 ' —4 ‘ —7
! | .

(6) The air was excessively dry in Baluchistan and
considerably drier than usual in Arabia and at Baghdad,
and humidity was probably in slight excess in Persia as is
shown by the following comparative data :—

VARIATION OF ABSOLUTE} VARIATION OF RELATIVE
HUMIDITY tROM NOK- | HUMIDITY FROM NOR-
MAL IN. MAL IN
STATION. | Eﬁ)e'i”d’ ' Period,
U rene o January ; _ ' January
January.! };rhf' ‘ anl  |lanuary. I"beu i ant
| ¥ Febru- Ay i Febru-
| ary. ay,
i |
—_————— | e
P
| /
Quetta . . - ‘-—'o:S —18 —7 —13
Muscat . . .l —032 ‘. —039 ‘ —cg6 | — 4 —6 \ —
Aden . . . .| —'053 l —w0g | 032 — 5 +1 | — 2
b
Bushire . . .| —o17 t‘ +'025 | +'04 + 1 +6 l + 4
] | 1
Baghdad . . .} —o13 —017 | —015 | — 2 -3 =3

II.—The hot weather period :—March resembled
January and February as the air was much drier than
usual over practically the whole of India. A large change
occurred in the beginning of April whick reverted the humi-
dity conditions over the greater part of India. Weather
was more disturbed than usual with much rain, which feli
chiefly as thundershowers in North-Eastern India and the
Peninsula. The air was hence on the mean of the month

T = Tt o EEEESEEEECE S ESS i Y

much damper in the interior of the Peninsula and slight]y
damper in the coast districts and North-Eastern India.

Drier weather than usual held steadily in Upper India
in both April and May. Over the remainder of India the
conditions in May did not differ much from the normal
the air being slightly damper than usual, either accom:
panying frequent thunderstorms or as a residual effect of
the heavy rain over the Peninsula during the previous
month.

The mean humidity conditions of this period differed
less from the normal than during the other periods of
the year., The following gives a summary of the chief
features (=

(1) Weather was considerab'y drier than usual in Upper
India throughout the period, as shown below :—

r )
VARIATION OF MEAN ARSOLUTE |V ARIVTION OF Mean
HUMIDITY FROM NOKMAL IN KFLATIVE HUMIDITY
FROM NOKMAL IN
= P
AREA, 5 ; ]
] ; =
L | L~
. .= ! [
£ . == 2 4. A
v = PS g 2= P
E] = “ I Z o= £
& K] 532 5 &% &t
. = L4 o« .'":- b= < = ::“
U U —— - - —— ~.
{ ,
i ' [
» "y ‘ t ” '
,
' 1
Baluc histan | 4+ 005 —.-'u.wl +1028 | =003 +3 ! —g +,! —3
tQuctta). ! o
Punjab . =027 | =056 1 + 012 | =024} =8 —( —3 =6
i ? i
Sind . +rzg | #0002 | + 035 +1 i -3 +3j o
) l 1 i
P

(2) The variations were smaller at the hill stations in
Upper India than in the neighbouring plains :—

!
VARIATION OF RRUA«

VARIATION OF ABSOLUTF HUMI- A -
DITY FROM MNOKMAL IN TIVE HUMIDITY
FKUM NOKMAL IN
5 o =
STATION. = Ce
5 B
e ) -
| ->, . P
£ : EE T R PR R+
B = > = T =l s e=
= a o ] = a8, 62
P < - - - < s
— [P ' e — L -
1 ”n " ” i
Leh . . o] 4022 | #7033 | +003 | +t019 L 4+ 3|+14 O] + 6
1

Scinagar Jd +0088 | +7040 | #7131 - +°086

Simla . . ] —ot3 | —043 | +'046

Ranikhet . =038 | —'045] +°032 | ~'017 | =15 |—2— 1 — 6

|
Chakra'a . o] =026 | —036 | +0z27 i-'oxz ‘i3l O ‘.+ 2| — 4
t
i
i

(3) The variations of the humidity conditions from the
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normal were small throughout the period in North-Eastern
[ndia and Burma.” The following gives data:—

e

VARIATION OF MEAN ABSOLUTE . !
HUMIDITY £ROM NORMAL IN RELATIVE HUMIDITY
_ L Tom mTETe 2T | _FROM NORMAL IN
< =
4 ©
AREA. « .,
. = Z2 5
= - N =
2 z & Eis s {2113
= o = ‘£2 I il e
T T N & 2 |xi=14
” " ” ”
Bihar . . S +039 i =004} +'029 | +'028 | 42 |+2|+1I +2
]
Chota Nagpur —0353 | +036| 4070 | +018| —g|+4 |+6 o
Bengal . g o+ 5 =007 ] 40048 016 —3 1 0 (43 o
Orissa » . o] to4r ] +018 | +ro42 | Honk] =i o |+3] 41
‘ i
Burma . +7033 | +op ) F030 | +7037 +1 [+2 [+8 +4
Port Blair —017 | —ot1 { +o16 | ~'000 | -2 !+3 +2 +1
b ]
H I

(4) the air was much drier in March in Central India
and the Peninsula, much damper in April, and generally
slightly damper in May, It was drier than usual in March
and April in Rajputana and the North-Western Provinces
and damper in May, as is shown below i~

o . IS T T ARIATION OF MEAN
VAKIATION OF MFAN ABSOLUTE VARIATIUON OF ME

| T ATV
! . RELATIVK HUMIDITY
| BUMIDIY FROM NORMAL IN CROM NORMAL IN
) _FNOM NORYAL N _
i = =
ba S
AREA. 5 ' 5,
. % . 1= 2
= = £ . 3
’ 2 = L - - S I
= 5Y ] z a © | D=
Z < = R I - -
e o . . S S
" ” " { » ) { i
L
Rajputana . Jo—ogs =25 | —oiS ) —og0 | — 7= 245 | -1
‘ !
North-Western | —00y =036 1 =63 b—o3s | — 74— 3+21 =3
Pruvinces. ' " '
Berar . . I b +°0354 | +'051 0 =002 } ~—12 |+ 'LTHi o
. | ‘ ] \
Central Provinces. | —¢0f  +'033 | +7070 ¢ +'000 ) —13 |+ 5 +4 ] -1
‘ | 1
Bombay Deccan : ~038 47043 ‘; 4005 | 4005 | - 2 +lli+3 | +4
Madras Deccan ~'025 =027 (} = ‘ —os3 ) =3+ 3—7, —2
‘ i :
Bombay Coast . —‘o03 —'035; —'030 l -0l —3}{—2~31 =3
. i
: i : . !
Madras Coast —0oz0 408 ‘ —- 013 | —'002 o [+ 4 o, +1
i .
X ' |
Mysore . R TR I TEN) ’ + 002 ! —ooy | — 81+ g+t ] 1

1II. —1he south-west monsooie period.—The
Bombay mcnsoon current was weak in June. It was slight-
ly later in being established on the Bombay Coast than
usual, but advanced rapidly into Upper’ India for a brief
period and withdrew in the last weck of the month, "lhe
Bombay monsoon current was abnormally feeble during
the remainder of the period and the rainfall was very
greatly below the normal over the region which usually
obtains rain from it, the drought intensilying with the
advance of the season. The Bay current was of normal
strength from June to August and fell slightly below its
normal strength in September.

The humidity cond:tions of the period were determined

by their variations in the strength and rain-giving capacity
of the monsoon currents.
The following is a brief statement of the chief {eatures
of the mean humidity conditions of the whole period :—
{1) The variations of the humidity conditions were
generally small in amount throughout the period in Burma
and North-Kastern India, as shown below:—

U VARIATION OF MEAN
RELATIVE HUMIDITY
i FROM NOkMAL IN

{ VARIATION OF MEAN ABSOLUTE |
HUMIDITY FROM NORMAL IN

Cles oy

AREA. 5§ | 58] o ]

2 —~E& L1 ~E

2 | - <1 Elmd

. . a S T e . R BRI

o = - ) < S ete ’ =

=1 —_ ot oY cu p=3 = LT W 7]

= = 3 n voe E] = R y
- — < n al i A S|l |8
R
Burma . L4003l o1t [+r024l +017 +'ox4’ 0o —~1] o=t} —1
| !

Benzal . . —'ODZl——‘oox +'024 | + ‘oI +008! o ol—2 k—s -1
. i | |

Orissa . {4026 ~014 | +°066 |+ 022{+'032|+4 |+1 |+1 |—3 | +1
- . i

Chota Nagpur , |~'024|-—"020}~—"003 —-'ogu!-—'osﬂ—x g o |-5 —15 ~6
i 1

Bihar . . +'029|‘+'025 +°033 +'0:7{1+‘029‘;+4 +6 |+1| o| +3
| } i

(2) Over ncarly the whole ot the remainder of India
including the Punjab, North-Western Provinces, Raj-
putana, Central India, Berar, the Central Provinces, North
Bombay, Konkan and the Deccan, the air was on the
mean of the period abnormally dry. The variations were
slight and unimportant in June but were large during the
remainder of the period, increasing in amount throughout.
The amount of aqueous vapour present in the air was
much less than usual. 'lhis in combination with the
increased temperature due to decreased cloud and rainfall
reduced the relative humidity very largely below the
normal over the interior districts. The following gives
comparative aqueous vapour pressure data for this period
in this area of abnormal dryness:—

VARIAT.ON GF MEAN ABSOLUIE

HUMIDITY FRUM NOKMAL iN RELATIVE HUMIDITY

Fl.ooM NCKMAT IN

R
AREA. 5 | =% ‘ 5| 2E
- — o . — 3
AR R IR LY
d 2l a5 iele 2 L &g, g
2 = < 7} 2|21 E e ||l
—— _— SR R S
! ;
» " " ‘ ” l " l ; )
Baluchistan|—o25)—"1C0 —‘074‘*05"‘}""’77 — a|—16=t0l— 7| — 9
tQuetta). ‘ t |
Punjab . . | +'006|—"022 —'xozi——'ISGJ-—-‘o?G + 1= g—12~1g ~ g
{ ! "
Rajputana . —025|—"000|—" 125 —"111] —'0go|+ 1] =13 —24~17) ~13
Sind . ¢ [ +008 | +°044 |+ 024 —'003 +013]— 2{+ 2— 2|~ 2] ~ 1
North-Western  |—'032 —'018]|—"027 !—'135 —033 1+ S+ 5 gi~17l =5
Provinces. ] . |
Berar . A~019i—"085|~'087 ‘I—'133 —081 |~ 2| 13 —17{~22| ~14
. | ‘
Central Provinces |—'037 |— 052 |—'067 ’—'xs+)—'075 — 5|— 9}-14 ~22| ~13
Konkan .  «|—'043|—"030]|~'036 —'035|—'038 = 2)— S‘- 7\~ 5| — 6
Bombay Deccan, {~'022 —"048 |~"053 }—"029 —038|— 1|— 8—10|— 0] — ©
f
Madras Deccan . |~"130{—"130 ‘-;-'117 =088 |— 116 |—11{—15 —13|— 8| —12
g S Sl iy P v A
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The variations of the humidity conditions from the
normal were largest in Berar, the Central Provinces, Central
India, Rajputana and the South and East Punjab.

The following gives comparative data for representative
stations in these areas :—

VARIATION OF RELATIVE
VARIATION OF ABSOLUTE HUMIDITY HUMIDITY FROM NOR-
FROM NORMAL IN MAL IN
! 8 i 8
STATION. o . e .
o £3 I w138
2 15z BT
: T | FE 32|, |, %|E s
¢ I o= & Tl EelEgls Blg|2n
2 A < d 27 | A || &SN
_ l —_ - e ] -
l ” 7 17 " " :
! !
Buldana ., —'039 L =007 | =102 | —'135 [ —'093 | —3 —141—18 —22| —14
Akola R [ + ool f —'073 | =071 | —"130 | —068 o —12:'—15 —22 -12
| | !
Khandwa | —'045 | =064 | —'083 | ~'154 | —'087 _sl_.. g—17]—241 —14
[l )
Nagpur . f—-'ozg | ~o60 —'051 | =113 —'063 -—-.(.i‘— 9’—10 ———lgi -1t
: ! | :
Decsa s —032 :-—‘122 =45 120 | —'107 | =117 — 22{ =16, —14
: r _ !
aipur « 017 | =075 [ 104 | —093 | —'072 ] +2 = 9 —25|—1i7 —I2
P | C i
| . i
Ludhiana . —06y | —040|—"115|—"253 ; S | ey 5’—1(_1%—27i —-—I3
' : ! |
Lahore o 405y | ==t004 | =106 | =205 ‘, —'0b4i +7— 3—12{—18l — 7
] | e
IV.—The retreating south-west nionsoon

period ~The humidity conditions of this period were
almost solely determined by the failure of the rains over
the greater part of India during the previous three
months. In the drought area including the South Punjab,
Rajputana, Central ludia, Berar, the Central Provinces,
the De-ccan and Mysore the air was excessively and
abnormally dry, the only year comparable in this respect
being the corresponding period of the year 1896. The
rains ceased in North-Eastern India in the fourth week of
September und in Burma in the second week of November,
Moderate to heavy rain fell in North-Eastern India in
October due to two cyclonic storms. The regular rains
ceased on the 25th of September. The interior of the
Peninsula, more especially the Dcccan, received very
scanty rain during the period, thus emphasizing the pre-
viously established drought conditions  The rainfall of the
retreating south-west monsoon was chiefly determined to
the coast districts of the south of the Peninsula in Novem-
ber and the first week of December.

(1) The; chief feature of the period was the abnormal
dryness of the air over the whole of North-Western and
Central India and the north and centre of the Peninsula,
The following gives comparativé data ;=

e ——
VARIATION OF MEAN ABSOLUTE X:,;:}“;‘::hﬁgl"““ RE-
TY FROM
HUMIDITY FROM NORMAL IN NORMAL IN
AgEa, Period Period
Novem- | Decem-| October| Ucto-| Nov- | Dec- | October
October., ber. ber. {to Dec-| ber. jember. ember.' to Dec.
l{ember. ember,
" " " ”
Chota Nag-| —'086 | —'088 | =051 | —'075 | —12 | —14 | =12 —~q3
pur.
Punjab of =126 | =035 [ —'023 | —'001 | =13 | —10 | =14 | =32
! i
Sind of ~to4d +028| +°064] 4016 | — 6|~ 1| + 2] =
|
Raputana .| ~152  —'047 | =026 | —u75 | —19 | —12 —-loI -4
Berar, —'256 —198 i =0 =8 | =34 | =30 =23, =2y
Central — 8 | =146 | =092 | =145 | —27 | —24 S —r0 -2y
Frovinces, ; i {
Bombay —io1 | =148 | =132 ) =127 | —15 | =16 —16! ~y¢
Deccan. |
Konkan —008 | =034 | —065; —'036 | -~ 6| ~3 —~7i =35
| |
Madras ~107 ] =148 | — 116 N Bt RO -—(.;f -15
Deccan, | :
Mysore e =004 | =146 | ~"103 l -0 | — 4] —17 1 —1}| =1t

The deficiency was throughout most marked in the area
including Berar, the Central Provinces, the Bomiay and
Macras Deccan and Hyderabad. Comparative dita are
given below for the stations at which the deticiercy was
greatest :—

VARIATION F RFLATIVE
HUMIDITY FROM N JEMAL IN

. VARIATION OF ARSOLUTE HE-
I MIDITY FROM NOKMAL N

! i

l
STATION. Peri«! | Period
Novem- | Decem-| Gctober f3cto- Noy- | Decs jUctober
October. ' bar. ber. to 1o ber. emboer.emiby e to Dec-
' ember, i I ember
i i
‘ |
; !
' " 4 " ~ '
) t
Khandwa .' =217 —2156] —13 ] ~162 =30 ~.5 | -3 -
i
Akola . | —'244 ="169 | —‘075{ =163 —32 —27i =21} =27
Buldana | —268 =326 —'144 | =213 36—z —23] =3t
i . X
Nagour [ =78 =35 ] ~o1 | —nims —23 - P =
Sholapur .7 =174 = 217 | ~163 ]| —'185 { —36 —.; | -2} -2
Hyderabad | =138 — 147 | =107 ] =31 | =21 —21 | —1;| =20
tDeccan , | ! ) -
Beilary o =tiog =B =6 ) —ti2g o =13 =S | =14 5
! ; ! : o -
Bangalore . | —015 ' =137 | —105] —'0% - i —16 | =12 tr
1 i ‘

As already stated the excessive dryness in this central
area was very similar to the conditions which obtained in
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the same drought area in the year 1896 (but mach more
strongly pronounccd), as shown below :—

MEAN OF RETREATING SOUTH-WEST MONSOON
PERIOD, OCTOBER TO DECEMBER.

1899. 1596,
STATION. VARIATION FrROM VARIATION FROM
NORMAL, NORMAL.
Absolute Relative Absolute Relative
bumidity. | humidity, | humidity, | humidity.
” "
Khandwa . . . —"162 -26 —'040 —_12
Akola . . . . =163 —27 —'030 -13
BBuldana . . . —-*213 -31 —t076 —14
Nagpur . . l —128 —20 4031 -2
Shelapur . . ol —*183 —25 ? ?
Hyderabad (Deccan) . —*131 —20 - 016 -7
Bellary « . . . —124 -15 —061 —11
Bangalore . . - 086 -—1] -005 —_4

(2) The air was slightly drler throughout the penod in
the southern half of the Peninsula (to the south of Lat,
|4 1\) and in \urth Madras —

| VARIATION OF MEAN
'RELATIVE HUMIDITY

| VARIATION OF MEAN ABSOLUTE

HUMIDITY FKOM NORMAL IN FROM NOKMAL IN
23 2
AREA, . 2€ oo oe2
i o o [ o [T
. 4 S Q e . v 7] Qoo
T 2 < 1212 ot
£ 0§ | FE [222]8]5 33
F- © T - =
s 1 2 g 52 ©|318| 52
Q Z =] [N ola |2 =%
‘l ” ] (/4 1
Madras Coast . | +:000 | =067 —'047 | —'036 +1 [— 6[— 3 -3
South India . #+005 | —'068 | =089 | —'051 —1 {—10}—11 -7
. ' §

(3) The air was much drler than usual at almost all the
hill stations in Northern India throughout the period as is
shown by the following data :—

V ARIATION Op
RELATIVE RUMIDITY
FROM NORMAL IN

VARIATION OF ABSOLUTE
HUMIDITY FROM NORMAL IN

s

E [ %,
L [
STATION, . . g_«é R gé
. E b c3 18|81 ©¢8
& E 'E o g | g 'g o
€ s |8 | 32 |2 gl 2
© 58 t ol o ]
i o Z a8 | &= |5 2|4 &=
” " ” n
Leh . , .| +'005| +'025| —'019{ +004 |+ 5+ 9|—15 o
Srinagar ., .| 4072 +'o44| +'030 | +7049 |+ 2+ 5[+ 5 + 4
Simla ., , .| —o70! —032| —025| —o32 |—13]~ 9= 7l —10
Chakrata .| —0o8g | —'052) =029 | —'057 |~—~20,~16!—12] —16

Ranikhet ol —006 | =061 | —040 | —056 -—lg-lﬂ--l:s —1%

1
Mount Abu . .| =115 | =020 4'003 } ~"044 |~20/-+ 7i—6 —11

(4) The ruux-rh;hty condxtxons of the period were practi-

cally normal in Burma and North-Eastern India as shown
below :—-

VARIATION OF MEAN ABSOLUTR R‘g.\:rlx\vT;UNth;:oﬁz?
HUMIDITY FROM NORMAL IN FRUM NORMAL IN
Bt - D ;’"—- -
B 2
AREA, - ] g% . g%
b b )
s | 2 | 2 |98 ({2128
[7] Y
2 8 £ B8 || E)E| 24
o = = > Q =
o) 3 3 32 v | &1 ¢ <2
@] z (=] -9 oclz |3 o
" ” ” ”
Port Blair oV 031 | —068 | —~*038 | —'o25 |—1 [~2 |—1 -
Burma . o +012| —047 | —0go| ='042 |—4 —3 |8 -3
Bengal . o| =016 | —000 | ~‘c04 | —'027 |~1 |~3 |—1 -2
Orissa R ol +'040 | —'002 | 4054 | 4031 |43 |[+2 |+2 +2
Bihar . . .| +0281 +'001 | +011 | +%013 | o|+1 |+2 +1

(5) The air contamed the normal amount of aqueou:
vapour in Persia and Baluchistan as is shown by the
following statement :—

8 A.M. ABSOLUTE HUMIDITY,

Mean Variation
actual of noih‘::l‘ of
StATION. Actual, | Actual, | Actual, period eriod
October. [November,] December. No;irgber Nopzlember
and
December. December.
” ” ” ~ "
Baghdad . . . 401 ‘320 232 *276 ‘022
Bushire . . . 679 *501 *341 421 ~-*00g
Teheran + . ‘259 ‘210 *1460 178 ~*00§
Ispahan . *350 250 *150 *200 +005
Muscat . o . ‘701 671 *578 625 + 014
Kabul . . . 187 ‘178 ? ? ?
Quetta . . . 204 *185 183 *184 +°013

Humldlty was above the average to a slight extent in
that area, as is shown below —

] 8 A.M. RELATIVE HUMIDITY,

l Mean Variation
actua:l of nofh‘::ﬁ of
STATION. Actual, | Actual, | Actual, period per{()d
October, |November.| December. No;ir(ri\ber November
and
December. December.
% % # %
Baghdad . . - 52 7+ 81 78 +1
Bushire . . . 65 74 73 74 +3
Teheran . . 44 ‘ 62 64 63 +2
fspahan . . 71 \ 85 81 83 +4
Muscat o o o 59 67 67 67 -3
Quetta R 48 58 76 67 +9

S S
»#.—The mean variations for the “holn_ year are

The Yea
given in the final columns of the Tables VIII and lX
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The following are the more important features of the
humidity conditions of the year 1899 in India :~-

1s¢t—The year was slightly drier than usual.

The
mean humidity of the whole of India for the
year was 5 below the normal. The defici-
ency in 1899 v as partly a result of the high
temperature of the year, and partly of adefici-
ency in the amount of aqueous vapour which
on the mean of the year was ‘026" below
the normal. These variations are the largest
that have occurred during the past 25 years.

2nd.—The variations of the mean humldlty conditions

were small to moderate in Burma, North-
Eastern India and the frontier districts. The
follomng glves data in illustration :—

- ~ 777 MEeAN VARIATION FR M
NORMAL IN 1899 oF

ARgA. Mean absolute Mean relative
humidity. humidity.
”
Burma . . . . —*003 +1
Bengal . . . . o —1
Orissa . . I +'032 +1
Bihar . . . +°019 +3
Chota Nagpur . . —'o21 -5

3rd.—On the mean of the ycar the agueous vapour

pressure and humidity were in large defect
over by far the greater part of the area wholly
dependent on the Bombay current for its
south-west monsoon rainfall, including the
Punjab, Rajputana, Central India, Berar.
North Bombay, the Central Provinces and
Deccan, The mean humidity of the year was
normal in three of the divisions given in
Table X! and 3 or upwards below the normal
in the areas for which variation data are
given below i—

T NEAN VAREIATI N ERUM
A NORM A1 IN 1899 oF
REA. Mean absoluts Mean relative
) hamidity. |  humidity.
”
Baluchistan . . - 030 -7
North-West Himalagyas . ~'008 -3
runjab Plains . . -—*050 -8
Gangetic Plain R . —'024 -4
Western Rajputana . —°031 -5
Eactern Rajpu‘anaand , -—'037 -10
Cen'ral India,
Nerbudda Valley . . — 096 —15
Chota Nagpur. . . -—'021 -5
Central Provinces (South) —°058 ~~10
and Berar.,
Konkan. . . . —=*039 -3$5
Deccan, Hyderabad and —048 -6
Mycore

The deficiency was most marked in the area represented
by the stations for which data are given below :—

MEAN VARIATI N FROM
NORMAL IN 1899 OF

Absolute
Lemdity,

Ruldana
Khandwa
Shelapur
Akola .

Deesa .

STATION.
' . .
L] . .

”

-t{13
—'00%
—081
=070

—

Ihe followmg gives the mean annual variation of the

Relative
humidity,

mean aqueous vapour pressure and humidity of the whole

from the normal for each ycar from

vapour.

of India
1899 :—
1875 .
1876 .
1877 .
1878 .
1879 .
1880 .
1881 .
1832 .
1883 .
1334 .
1885 .
1856 .
1837 .
1888 .
1889 .
1890 .
1891 .
1892 .
1893 .
1894 .
1895 .
1896 .
1897 .
1898 .
1899 .

YgAR.
. . .
. [ o
- . L]
. . .
. . .
. . .
. L] .
- [ .
. . .
. . .
. . .
. . .
. . .

—_ 004

+ 01!

+ 020

-'ul3
—-—‘0112
+°001
+ ‘008
—'ol2
—'005
+ 003
—003
—‘007
—'002
+ ‘007
+ 013
+ ‘003
~'0i0
+ ‘005
—008

026

|

1875 to

! S
Annual vanation Annuz! variation
ot piewsure of

of relative
humidity.

Y e—

!
|
!
i
I
|
i
|

+1

-1
Y

]




ANNUAL SUMMARY, 1899.

739

Cloud.

Normal values of the mean monthly and annual amount
of cloud at second class stations, obtained from the whole
of the available data up to the end of the year 1896, were
given in Table XXI of the Annual Summary of 18&g6.
These means are the means of the cloud amounts as

registered at 10 A.M.and 4 P.M., and hence represent the
mean amount during the day penod rather than of the
whole 24 hours. Corrections to reduce these means to
truc daily means have only been obtained in the case of a

few stations.

Variation data of this element of meteorological observa=
tion for the year 1899 are given in Tables XIV, XV and
XVI. Table XV gives the mean variation data for the
eighteen meteorological areas adopted in the geographical
summaries of meteorological data in the Annual Reports

previous to 1891, and Table XVI gives similar data for
ten meteorological provinces of India,

TABLE XIV,— Comﬁarzson oft/ze mean cloud proportion in each month of 1899 with the averages af;brzsi years.

METEOROLAGICAL [ STATION. Jauuary. February. | March, Aprit, May. June, July, August, [September. | October. November.)Oecember,| Year
PR INCGE,
? l
. i '
T T
Port Blair .| +10 | —13 | —o2 | +22 | +06 | +08 | +02 | +04 )| +10 +02 | 404 | +08 | +o03
Rangoon —o2 | =11 | ~r7 | 416 | +16 | +03 | +o5| +05 | +01 | -06 | —08 | —r5, -ou
B uRMA . . 6 . . .
Cuast axp ] Diamond Is-! -—073 ~10 -19 —0'6 +0'7 -0z +02 +07 +0 —-03 | —04 —~2'0 | =04
Bay Is- land. . . 6 6 .
LANDS. Cocos Island.| =01 | =06 | ~11 | +11 +04 | =10 | =09 | —O02 +073 +0 10 +03 | —o1
Akyab o —o5 | 407 | —06 | 406 | 426 | 409 | +02 | T3 —OT 4024 4C7 ) =ro | 403
Chiitagong —o4 | 403 | -14 o #177 | =05 | =03 | +O4 | —0O3 —04 | =13 | —ro} —o3g
Calcutta (Ali- i +05 +0'1 -1'5 +1't +1'7 +1°'5 +0°5 1071 —04 +02 —12 =04 +0°2
BENGAL AND\ pore). . . . . . .
ORissA. Saugor Island | 406 | 412 | =13 | +01 | 414 | +00 +1°0 +07 +05 +05 [ —06 | —06| +03
2 False Point . ' +13 +22 -1'5 +09 +08 +1°2 +0°3 +0°3 -1z =03 | —r'} +0'5 +0'3
GaNGETic/, Hazaribagh o 401 | =18 | +23 | +31 | +#ro | 07 | FOO | —O5 | =05 —22 4 =04} 403
PLAiN AND . . . . . .
CHoOT A) Darbhanga +04 -0'4 =09 o +1'0 +0'3 +07 -3 —18 —06 | —06 —06 | —o2
NAGPUR. . . . . . )
¢ ( Allahabad -0’1 ~0'1 -3} +02 0 +1g | +vs | T4 —z0 =12 | —09 | =06 | =03
Dehra Dun o1 | —o8 | =1ro| +o3 | —o4| +06| =or| —%9 | —36 | —0B| +o3 | —0o3, —o07
’ Roorkee 18 | =06 | —o1| =07 | —oq | 411 | =05 | —40 —gz1 | =06 +03 | -ro| —ro
Uergr Svus- 1 . —0 . — .
Fuamatavas.y ' Meerat .1 =20 -10 -1'0 +02 +33 +2'3 +1°3 8 —28 0’3 +0'4 11 ~0'2
Lahore A —18 | —o5 | 01| =05 | —rg | —os| —v8| T +38 | +o2 | +12 ° ~03
Ludbiana . —r4 ~-07 -0 o -20 -0y —27 -3'2 —2'5 +02 +15 —0'5 —X
lsoes VL. | Peshawar ey —39 +05 -1 -0l -07 —0'4 -06 +01 406 +1'0 +0'5 ~0'5§
LEY  AND ‘ . -1 —06 +0 +0 +1 .
NorTHA! Jacobabad .| =18 -1 +01 -13 -0 +02 | =20 7 3 9 3 -0'5
WesT Raj-/ | -1 —_—T -0 -0 : -1
PUTANA, d Kurrachee -16 | =14 -4 | =1'0 | =05 —0g | =10 r3 r'4 o8 o4 +oz ro
East Rajru- - . - R .
TANA, Ce- Jaipur . o —1§ | =06 | —r1 | wo1 | +07 | 404 | =00 36| =07 | =06 =05 | 0T} ~07
TR\Ll\DH —pe - —0 . —o .
anp Guja- Il Deesa . o] =17 | —12 | =20 =14 | =10 | =13 | —04 20 26 09| =13 o) v
RAT. . . . . . .
Belgaum —ro | 404 | =08 | +vi| 401 | oy | -09 | VS| —02 4 —F2| =2 6} —16| —o7
DECCAN Sholapur -1 +0'E _0.6 ’0-9 *0-6 +°.8 —0'1 —l's -—1'1 —-2'5 ——2~7 ——17 -—0~7
Pcona . .| =13 | +03 | =12} 406 | 407 | =01 | =0% -8 | —1'5 | —03 | —13 | ~02| —O5
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TABLE XIV.—Comparison of the mean cloud proportion in each month of 1899 with the averages of past Years—conclq,

R
METEOROLOGICAL StaTION, January. | February,] March. April, May. June, July. August, | September.| October, [November.|December, YEar
PROVINCE, .
—.\
Akola . o -1t +0'8 | =11 +16 +0'8 -0'3 -0'3 -1’0 -~1'7 =0'g | =gl +06 ~o0g
Buldana «| =109 +0'1 -17 +03 -0'7 409 +09 —0'6 -—2'0 -1 ~16 | =05 | —g 7
Khandwa .| —1'3 +02 ~-1"2 +06 —0o'1 +06 +06 ~0'9 -15 -0’5 —11 +03 | oy
DEeccan
—concld. Nagpur .} =09 | +08 -10 +1'9 +1°5 o o -04 -1’4 —16 | —1'8 | —o03 ~03
Hyderabad -0'4 +0°1 -1'0 +1'3 +06 +0°§ —-0'3 +0'1 —0's —1°4 —19 —11 —03
(Deccan).
S Bombay —o0'9 403 | —r2 | —02 | =05 -0'3 | =05 | ~18 —2'5 —22 —r16 —08 | —yq
West Coast
( Karwar .| =073 o +04 +1°2 +0°5 —0'1 —rI1 —22 —03 —0'g —1g | —11 —0s
Salem . .| 409 +0'3 —-~12 +18 +0'3 +04 | —08 -07 +03 +1°2 —1'2 —12 o
i Chitaldroog « +0'6 +0'6 —13 +16 +06 +02 —05 —12 -0'3 —0'7 —2'7 -1 —0y
|
{ Bangalore .| —o02 | —o05 -1'3 +15 +02 +16 +0'6 +04 +1°0 +04 ~31 —17 | —o1
t
: Hassan . +02 +11 -_1"1 +1't +09 +04 —-0'7 -1t +0'5 +0'4 —-3'2 -—1'0 —_02
|
SoutH INDIAY ; Mysore ol +11 +2'0 +06 +20 +18 +15 +0'3 +0°2 +0¢4 +21 —32 -01 +07
i
i Madras . +06 o —07 | #10 | +04 | +08 | —r7 ! 403 | —o04 +07 | —1rz | —08 | —oy
“Bellary o} +II +1'8 +02 +35 +15 +11 +04 +05 +0'5 +0'1 -09 | —06 +0'8
I
\ Cocamada .| —0t | =01 | —03 +13 o —02 | =04 | —o1 —-0'1 +13 +02 ) +0]
Vizagapatam +10 +12 | =08 +1'7 +07 +16 Obser!vatory cl osed
Hiee  Sta-
TI0N, BALU- § | Quetta ol =12 +0'7 +06 —0'5 +06 +01 -0’7 —0'1 -0t +06 +1'8 +20 +03
CHISTAN.
(iLeh . ol =11 —0'8 | —o04 +08 | =11 —10 —0'8 -08 -07 -03 +08 +0'1 -0
Srinagar .| =04 +14 —0'1 +1'0 +04 -1 —0'2 —0'7 —07 —04 +1'8 —0'1 +0'1
!
Kailang =07 | =06 | 405 | 407 | 401 | —03 | =02 | —ro | 407 | +0Z | 413 . 407 | 401
. | |
Hitn  Sta- l Simla (Ridge)! =13 —0'7 +0°1 +02 —0'8*] —ob +0°3 —-—272 —4'1 —0'7 #1111 =06 | —o8
Ti0NS, Nor- 4 ! .
THERN IN- I Chakrata -y —o8 —0s5 —0'6 o —0'3 +0°8 +1'0 -—1'3 —306 —0'g +0y | —o —0'5
DiA. i
f Ranikhet -—0'7 —1'0 —1'4 —0'3 —0'7 +04 +04 —18 -3'5 —1'1 +0'1 f -—08 —09
i |
} Katmandu .| -04 —0'6 -1'8 —1'3 -0’9 +03 +08 +0°2 —0'5 —0'9 +06 | —o0g -0
\| Darieeling +0'1 | 407 | +05 | —14 | —09 +11 +08 +0 —02 —0'1 | =03 | =03 o
1
Hier  STa-( ! MountAbu .| —1'8 ! =16 —2'0 —_—0 —08 —0'7 -—0'6 —22 —20 -0'7 -1'2 403 —12
TIONS,
fENTRAL Pachmarhi .| —r1 +0'2 | —11 +1°3 +1'3 +08 | —o1 -1'f —2:8 -13 -1'4 0 -0'4
NDIA,
Chikalda .| ~17 | w01 | =6 | +12 | +11 -0t -1's | -20 -26 17| =19 -t1 | ~-10
Hite  Sta- .
Tr[oN,SOUTH Wellington . o —02 -1°5 +18 o +03 | —1'1 -0'3 +04 +1°2 —2'7 —2'3 —0'4
NDIA,
Q Aden . .| tr2 +10 | —04 +0'1 +1'6 +30 | +11 +16 +06 o +11 +06 | 410
Perim . .| 404 | 413 | —02 | —04 | +0z2| 409 | +04 | +11 +06 +04 | +16| 406 | +06
ExTrA INDIA? Zanzibar k12 +1°3 +14 + 14 +17 +09 +23 +08 -0'8 +0'7 —12 +2'4 +10
Port Victoria o -1 | ~12| —~06| 405 —14 | —03] —05| —01 -02 | =11 -05 | ~o05
(Seychelles).
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TaBLE XV.—Geographical summary of the cloud data of Table I1 in the monthly weather reviews of 1899.
Number
METEOROLOGICAL AREA, :mt?gn-. January. | February.| March, | April. May. June. July. | August, | September.| October. |November.|December.| Year.
S —
North-WestHimalayas 6 —0'8 | —04 | —03 | 404 | —04 | —oyg +01 | —=1'3 —2'1 | —0g +09 | —02 | ~—04
Sikkim ’Himllay a and 2 =02 | +01 —07 | —1'4 | —09 +0'8 +08 | +02 —04 | ~0'5 | 402 | —06 | =02
Nepal,
Punjab Plains . . 3 —16 | —-r17 0 —06 | —1r2 | =06 | —1'6 | =19 +0'5 +03 +1°2 o —06
Gangetic Plain. . 5 -0’7 -0'0 —0'9 0 +0'7 +1'2 +0'6 —19 —2'7 —07 —0'1 —og -0’5
Western Rajputana . 4 -7 | =173 —-13 | —I2 ~07 | —0'7 | —1'2 | =20 —1'7 —0'5 | =05 +04 [ —10
Eastern  Rajputana t —15 | —o06 —1'1 | —0'1 +07 +04 | —06 | —36 —0'7 | —06 | —0'§ +0'1 | —07
and Central India,
Nerbudda Valley . ! —1'3 | 402 | —12 | 406 | ~01 | 406 | +06 | —09g —1'5 | —o5 | —1't | 403 | —04
Chota Nagpur . . 1 o 401 —1'8 | +2'3 +3'1 +19 +07 | +og —0'5 | —0g | —22 | —04 | 403
Lower Bengal . . 2 +06 +07 —-1'4 +0'6 +16 +1°1 +0'8 +0°% +0'1 +0'4 | —09 —0'5 +03
Orissa . . 1 +1°3 +22 —1' +0°'9 +08 +1°2 +03 +03 —1°2 —03 | =14 +05 +03
Central Provinces 5 —13 | +04 | =13 | +1°3 +08 +0'3 | —oz | =10 —21 | _p3 | =16 | —0g | —og
(South) and Berar
Konkan ., . . 2 —06 +0'2 —o4 | +08 o —02 | —08 | —20 -4 | ~16 { —1'8 —10 | =08
Deccan, Hyderabad 9 —0'1 +07 —0'7 +1'§ +p'8 +07 —02 | =~07 -0t —o5 | =24 | =10 | —o2
and Mysore.
East Coast and Car- | 3—4 +06 +0'4 08 +1'5 +04 +07 —1'0 | —O02 —0'1 +1°g —0'7 —07 +01
natic
Arakan and Pegu . 4 —04 | —0'3 —14 | +04 +17 +0'1 +0'1 +03 +0'1 —-03 | —0§ —1'4 | 01
Bay Islands . . 2 +0'3 —-1'0 —07 +17 +0'§ —0'1 —0'4 +0'1 +07 +04 +0°'5 +0'6 +02
Extra-Tropical India | 25—26 | —o0'8 -0 | —08 | —O1 o +03 | =0t | =13 =14 | —04 o —02 | —o0g
Tropical India .| 26—27 | —o3 +02 —0'g +12 +0'7 +0'4 —03 | —06 —05 —04 | =15 | =08 | =02
Whole India . .| 51—s§3 | —0'5 —0'1 —0'9 +0'6 +04 +0'3 ~02 | =079 —08 | —0g4 | —o7 —o'5 | —0'3

TABLE XVl.==Variations of the mean cloud amount from the normal in 1899 in nine meteorological provinces

of India.

Meteorological Province, January. , February.| March. April, May. June. July. August. |September. | October. |[November. December.; Ysar.
Burma Coast and Bay Islands o —07 -1 +10 +1'4 +02 +03 +03 +04 | —01 o —09 +ot1
Bengal and Orissa . . +0§ | 410 | =14 | 405 | +14 | +07 | +04 | £04 =04 o =i =04 | +0O1
Gangetic Plain and Chota| +01 | —01 | —I'3 | + o8 +1'4 +13 +10 | =0T —14 | —08 | —12 | —05 | —o1

Nagpur. - . .
UppeEpSub-Himalayas . o ~1'4 -0'7 —0'5 | —0'1 —02 +06 ~08 | =28 w16 —0'3 +07 —06 | —06
Indus Valley and North-West| —1°7 | —271 —03 | =12 | —03 | =05 | ~—13 | ~I'2 —~—00 o +0j3 +07 | ~07

Rajputana. N . 8 | —o o .
East Rajputana, Central India | —16 | —09 | —16 —08 | —o02 | —05 | ~o5 | =31 -r7 | —© 9 | —o1 | =11

and Gujarat. . . ,
Deccan " . . -1 | #0g | —11 | 410 | 40y | +04 | —O1 | —1C —12 | =13 | —1'8 | —06 | —0§
West Coast . . . .| —06 +02 —04 +0°% o -—0'2 —08 | —20 -1'4 -6 —18 —r10o | =08
South India . . . +0'6 +07 —07 +17 +07 +08 =04 | =03 +02 +07 -—19 —09 +01

w
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I.—~The cold weather period.—Weather was less
disturbed than usual in January. A large number of de.
pressions affected the weather in North-Western India in
February. They were, however, very feeble and gave rise
to much less development of cloud than generally occurs
in the cold weather. There was hence less cloud than
usual in the whole of North-Western and Central India and
also in Lower Burma. Cloud was normal on the mean of
the period in Bihar, The following gives data for the
areas of decreased cloud in the cold weather and also
for Bihar:—

7\'.\Rum)~ﬁux-‘ri\a’p:.\u CLOouD
AMOUNT FROM NORMAL IN
AREA, h (" Pericd
January. |February. Ja::;"y
February.
Punjab . . e e e . ] =16 —-17 —1'7
Sind . . . . . . . . —-1'7 -13 —1'5
Rajputana . . . . . . . -1'6 -0"g -13
North-Western Frovinces . . . . ~-—1'0 -—0'6 —0'8
Bihar . . o . . N . . +0'4 -—0'4 .
Burma {Lower) . . . . . o —o0'3 —1'3 -0’7

The Heﬁcier:c;~wa_sras marked at the hill stations in
Northern India as in the ncighbouring plains, as shown

below 1=

|
VARIATION OF CLOUD AMOUNT

FROM NORMAL IN

STATION. Perod

January. | February, Jar;t:]z':lry

. Fehruary.
Len . . . . . . . . —1"1 —-0'8 —1'e
Kailang . . . . . . . —0"7 -0’6 -—0'7
Simla . . . . . . . —~1'3 -0'7 -—1'0
Raaikhet . . . . . . . -—0'7 -1 ~o0'g
Mount Abu . . . . . . —1"3 —-1°6 —-1°7

The decreased cloud amount was on the whole most
marked in the North and East Punjab and the north-west
districts of the North-Western Provinces at the stations

VARIATION OF CLOUD AMOUNT
FROM NORMAL IN

STATION, o

January, | February. _]a.::sry

- February.
Peshawar . . . . . . . —-1°7 —3'0 —2'8
Lahore . » . . . . . —1°8 —0'5 -]l
Roorkee . . . . . . . -—1'8 —0%6 -1'3
Meerut . . . . . . . -2'0 —i'0 Ll B

- e = === T

———

The amount of cloud was slightly greater than usual iy
the southern half of the Peninsula, Ganjam, Orissa ang
Bengal, as shown below :—

VARIATION OF MEAN CLOUD Apy
FROM NORMAL IN ount
AREA.
Period
January. | February, | January
and
February_
- ——————
Mysore . . . . . . +0'4 +0'8 +0°6
South India . . . . . +0°9 +03 +0'6
Madras (Central) . . . . +1 +1'8 41
Orissa . . . . . . +1°3 +2'2 +18
Bengal . . . . . +0'3 +0's +0'4
Garjam . . . . . . +1°0 +1°2 41

The excess was moderately large in the areas repre-
sented by the stations for which data are given below 1

VARIATION OF CLOUD AMOUNT
FROM NORMAL IN
< ON. .
TATION Period
anuary. F , January
J y ebruary Py
February,
i \
Vizagapatam . . . . . +i0 sz | +11
False Point . . . . . +1°3 +32°2 +1'8
Saugor Island . . . . o +0°6 +1°2 +0'g
Bellary . . . . . .t o +1'8 +1°5
Mysore . . . . . . +1°1 +2°0 +1°6
Hassan . . . . . . 402 +1 +0'7

Over the remainder of India the variations were small
in amount due to the fact that they were opposite in char-
acter in the two months, The following gives data for

that area ;=—

VALIATION OF MEAN CLOUD AMOUNT
FROM NORMAL IN

Azza. Period
January. | February. ja::gry
February.

Central Proviaces . . . . -—1 +0°§ ~03
Berar, . . . . . . -1'5 40°'§ —0°S
Bombay Deccan . . . . i N | +0'4 —0'4
Hyderabad o e . . . —0"4 +0°1 ~0'3
. -—0'6 +0'2 -~0'2

Konkan . . . . .
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I1.—The hot weather period,—March and May
were very dry months in North-Westerp India, and there
was hence much less cloud than usual, Weather in April
was more disturbed than usual in North-Eastern Indja and
the Peninsula. Cloud was in marked excess in that
maonth as well as in May in those two areas, due to the
large influx of local sea winds.

The following is a summary of the chief abnormal fea-
tures of the distribution of cloud during this season 1—

(1) There was less cloud than ysyal during the period
in Upper India, The following gives data ;—

B bt —————— — T

VARIATION oF MEAN CLOUD AMOUNT PROM
NORMAL IN
AREA, .

. Period

March. April, May. March
to May,

Punjab . . . . ° -6 -1'2 ~—0'6
Sed . .+ of =07 —12 —o'5 ~—o0'8
Rajputana . . . -1'6 —o8 —0'2 ~-0'9

The variations in the amount of cloud at the hill stations
in Upper India were generally similar to those in the
adjacent plains, Lut were small on the mean of the period:—

P em e e

VARIATION OF CLOUD AMOUNT yROM
NORMAL IN

STATIUN, Period
March, Aprii, May, t’gﬂ:‘;.

!

|
Quetta . . . +0°6 —0'5 +0'6 +0°'2
Leh . . . . —0'4 +¢8 -1’1 -—0'3
Kailang . . . +0°5 +0'7 +0°1 +0'4
Srinagar . . . —0°1 +1°0 +0'4 +0°4
Stmla . . . +0'1 +0°2 —0'8? —02?
Chakrata . . . -—0'6 o —0'3 =03
Ranikhet . . . —14 =05 -0’7 -0’9

(2) Cloud was in moderate to considerable defect in
March over the remainder of India, but was more or less
in excess in April and May.

The following gives data ;—

VARIATION OF MEAN CLOUD AMOUNT FROM
NORMAL IN

AREA. .

March, April, May. Il\)glgg
to May.

North-Western Provinces -0'9 (] +0'6 -0t

Bihar . . . . —0°g o +1'0 [
Chota Nagpur . . e K +2'3 +31 1z
Bengal , . . . —I'4 +0'4 +16 +02z
Orissa . . . —-1'5 +0'g +0'8 +0't
Burma . . . . —14 +05 +1'6 +0°3
Berar .. . —14 +10 +0'X ~0'f
Central Provinces . . —1l +1°3 +0'7 +0°3
Bombay Deccan . . =0'Q +og +0'§5 +o°2

West Coast ., . -0'4 +0'5 o o
Madras Deccan | . —0'4 +3'5 +1°3 +1°4
Madras Coast . . —0'6 +1°3 +0'4 +0'4

(3) Cloud was in large excess in the south-east of the
Bay, as represented by Port Blair in April, and was about
normal in March and May, as shown below i

VAR!ATION OF CLOUD AMOUNT FROM
NORMAL IN
STATION. R o
March, | April. May. eriod
ar pr ¥ March to
May.
Port Blair . . . . . —0'2 +2'2 +0'6 +0°9

III.—-The 8outh-west monsoon pesriod.—The
variations in the distribution of cloud from the normal
during this period were very strongly marked. The south-
west monsoon currents advanced over the Arabian Sea
and Bay of Bengal about the normal time and extended
over the interior of India more rapidly than usual. There
was hence more cloud than usual in June over nearly the
whole of the interior of Northern and Central India and the
Bay, but less in the West Coast districts. The Bombay
current fell off rapidly in strength during the last week of
June, and was extremely feeble as a rain-giving current
during the remainder of the period. Cloud was hence below
the normal to a marked extent from July to Septembe;
over the whole area dominat ed by the Bombay current.
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The Bay current was of full strength in July, but de-
creased in vigour in August and September and was deters
mined more to the east than usual. Cloud was hence in
large excess in North-Eastern India in July and in slight
excess in August. In September cloud was in defect in
that area as over the remainder of India,

The following gives the chief features of the cloud
distribution and its variations from the normal during the
period :—

(1) Cloud was in slight defect in the West Coast
districts and in the Punjab in June, as shown

below =
MEAN CLOUD AMOUNT,
R STATION.
Area (.’ Actual, Normal, Variation
June. June, from normal,

Kurrachee . . . . . . 34 4'3 -0'g
Bombay . . . . . . 7's 7'8 -0’3
Karwar . . . . . . 7'0 7't -0"1
Punjab . . . . . . 2'2 2'8 ~-0'6

(2) Cloud was in slight to moderate excess over the
remainder of India in June. The following
gives data in illustration ;—

MEAN CLOUD AMOUNT,
Area. Actual, June] Normal, Variation
June. from normal,
Burma . B . . . 84 81 +0'3
Bengal . . . o . . 80 7°5 +0°5
Bihar . . . . . 52 4°7 +0°'s
North-Western-Provinces « . . 53 39 +1°¢
Central Provinces . . . . 69 6°6 +0°3
Berar . . . . . . 6'8 6’5 +0'8
Deccan . . . . . . 78 73 +0°'§
South India . . . . . 64 6o 404

(3) Cloud was in marked defect over the whole
area usually dependent upon the Bombay
current from July to September. The
following gives variation data of this area
for this period :—

VARIATION OF MEAN CLOUD MzAN or PRRIOD
AMOUNT FROM JuLt to Seprey.
NORMAL 1IN BER
ARrga,

- Variat
July. August, Septf.m Actual, [,':,20“

norma],
\

Pupjab . . . -1'6 -19 +0'5 25 -1
Sind . . e . -8 -15 =10 23 —ry
Rajputana . « . -0’5 -3'1 -7 4’9 -8
Berar . . . +0'3 -0’8 -1'9 Gg -0'8
Central Provinces . +0°3 -07 -1’5 70 —ot
West Coast . . -0'8 —2'0 -1 63 -1y
Deecan . . -0°3 -0'8 —0'6 74 -0'6
South India . . -0’8 -07 +0°'3 57 -0y
T ———

The area of greatest deficiency included Rajputans,
Sind and the South Punjab in July and August and was
transferred to South-West Rajputana, North Bombay,
Khandesh and Berar in September.

(4) Cloud was in slight excess on the mean of the
period in Bengal, Chota Nagpur and Burma,
and also in the Andamans, due to increased
cloud in July and August. It was, on the
other hand, in slight to moderate defect in
the North-Western Provinces, Bihar and
Orissa ;=

VARIATION OF MEAN CLOUD AMOUNT
FROM NORMAL IN
AREA.
Period July
July, August, September. | to Septem-
ber.
North-Waestern-Provinces +0'6 -273 -2 -1
Bihar . . . . +0°7 -0"3 -1'8 -0’5
Chota Nagpur N . +0°7 +0°9 -0'S +0'§
Bengal . . . . +0°4 +04 -0'1 +o°z2
Orisss . . . +0°'3 +0°3 -12 -0z
Burma . . . . +0°3 +0'3 +0°2 +0°3
Port Blair . . +0°2 +0°y +1%0 +0°'5

(5) The decreased cloud amount was very strongly
marked at the hill stations in the Northe
Western Himalayas in August and Septem-
ber, more especially in the latter month,
which was an exceptionally five month at
most of these hills districts and the cloud
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amount smaller than in the corres- ponding VARIATION OF MNEAN CLOUD AMOUNT FROM
. ORMAL IN
m.°“th5 of the past 25 years, The following
gives data :— AREa,
Period
I October. | November, | December, { October to
December.
VARIATION OF CLOUD AM MEAN OF PERIOD
FROM NORMAL IN OUNT | JoLy To SepTEM- Balucki
BER. aluchistan (Quetta) . +0°6 +1'8 +2'0 +1%5
STATION, _y Sind , , ., -0’3 +0°3 +0'8 +0'3
ariation .
July. | August, Se%t:rm- Actual, | from Punjab . +0'3 +12 o +0'5
¢ normal.
I —
Leb -8 | —o8 —0'7 34 —08 (2) The variations in the hill districts in Upper India
Kailang . - | —o72 —1'o o' 9 —og gertlt, on the whole, similar to those of the adjacent plains,
ut les i i .
Simla. . - +o'3 ez 1 v o s pronounced, as is shown by the following data:—
Chakrata . . . + 10 ~1'3 -3 2'7 —-1'3
i VARIATION OF CLOUD AMO
Ranikhet . . +0'4 ? —1'8 -3’5 2's —-1'6 * NORMAL IN ONT FROM
STATION.
. . Period
The following gives the mean actual cloud amount at October. | November, | December. | October to
these stations, month by month, during the period ;— December.
— Leh . . . —-0'3 +08 +0'1 +0'2
ACTUAL CLOUD AMOUNT IN Simla . . . —0°'7 +1°1 —0'0 —0°F
Mg:anjof Chakrata . . . -0'9 +0°4 —0'5 —0'3
STATION. period July . . ' )
July. August. | September. to bsg:cm- Ranikhet . . . —1'1 +0'1 0'S —0'6
Mount Abu . . B —0'7 -1'2 +0°3 -0'5
Leb . . . . +3 44 34 40 . .
. (3) Cloud was in persistent defect throughout the whole
Railang. . - - 53 +9 53 period over the remainder of India excepting Southern
Simla o . e o1 67 7 58 India and the Madras coast districts.
Chakrata . - 94 73 27 6's The following gives comparative data :—
Ranikhet . . . 89 69 2'5 61
- — VARIATION OF MEAN CLOUD AMOUNT FROM
1V.—The retreating monsoon period.—The NORMAL IN
south-west monsoon currents retreated slightly earlier than AREA-

\ . . . . P .y d
usual from North-East India and considerably earlier October. | November. | Decomber. | oneiod,.
from the Deccan. Fromthe fourth week of October the December,
retreating monsoon current was chiefly determined to the
south-west of the Bay and Southern India, and withdrew
from the Bay in the fourth week of November, or the first Burma . . . 072 —o'2 —rs =06
week of December, and hence considerably earlier than Bengal o e e +o's —10 —0'7 -0
usual. A large numter of feeble depressions appeared Bihar « . . | =06 —0'6 —0'6 -0
in the Persian area and Upper India during the period, ChotaNagpur . | =05 —22 —o4 —1o
but were generally rainless in the Punjab plains, .although North-Western Provin-|  —o'7 o s —os
they gave frequent cloud. Weather was very disturbed, ces.

. . . . . . Rajputana . . . -0'8 —0'0 —0'1 -0'6
with much cloud, in the Punjab plains and with heavy rain oo
or snow in the hills during the last week of December, Central Provinces ¢ Tt -1'5 o —09
The following gives the chief features of the amount of Berar o . < o YO -1 +o't —o'8
cloud during the period :— Bombay Decean . .. —17 —2'2 —12 -7
(1) Cloud was throughout the period in slight to con= Madras Deccan - . 4ol —o'g —o'6 —o's
o . . : |
siderable excess in Baluchistan and Upper India, as shown Konksn . . . =1 -8 —ro s

below v




{

r46 ANNUAL SUMMARY, 1899.

The deficiency was most marked at stations in the area
for which data are given below :—

VARIATION OF CLOUD AMOUNT FROM NORMAL IN
STATION. Period

Qctober. | November. | December. | October to

December.
Bombay . . . —2'2 -1'6 -0'8 —-1'5
Nagpur . . . —1°6 -8 —0'3 —-1'3
Sholapur . . . —-12'5 -2°7 -17 —23
Balgaum . . . —3°3 —2'6 —-1'6 —-2'1
Hyderabad (Deccan) . -1y -1'g —1°1 —r1'5

(1) There was more cloud than usual in Southern India
and the Madras coast districts in October, but less in
November and December.  Cloud was throughout in
cxcess at Port Blair, as is shown by the following data :~

1 VARIATION OF MEAN CLOUD AMOUNT FROM

|
‘ NORMAL IN
S l
AREA OR STATION
’ Period
October, | November. | December. | October to
December.
Port Dlair . . ; +o0'2 l +0'4 +0'S +0°'s
i . .
Madras Coast . .l +1'0 —a'5 —04 °
Mysore . . . ! +0'6 —31 —11 —_i2
South India + . . i +12 -—1'2 —r2 —o4
1

(5) Cloud was considerably above the normal in Persia
and slightly above in Arabia, as is shown below :—

" VARIATION OF CLOUD AMOUNT FROM NORMNAL IN

STATION. | Period
October. | November. | December. | October to
December,
Baghdad ., . . +20 +1°§ 19 18
Bushire . . N +0°1 +3°3 +1°6 +17
Aden . . B [} +1°1 +0% +0'6
Muscat . - . +0°3 -—0'8 +1°g +0'5
]

The yeayr.—The mean cloud amount of the year i
India was 0°3 below the normal. The variations in Tyq.
pical India and Extra-Tropical India and also of the whole
of India for each of the four periods of the year are givey
below :—

VARIATION OF MEAN CLOUD AMOUNT FrOM
NORMAL IN
AREA.
L. i I v, Whole
Period. Period. Period, Period, year.
]
| ————
Extra-Tropical India . -0'7 —0'3 —0"G -0'2 —o'4
Tropical India . .| =01 +0°3 -0'3 —0'g -—02
Whole India . o =03 | o -—0"4 —o's —0'3
!

The following table gives the variatiom of the mean
amount of cloud in the Indian area, year by year, from
1875 to 1899 1=

Amount Amount
YEAR. of YEAR. of

variation. variation.
1875 . . . . o 1833 . . . -—0" 4
1876 . . . . -0'2 1889 . « . +0'1
1877 . . . . +0°3 1850 . . . +03
1878 . . . . +0°( 18g1 . . +0'l
1879 . . . . —-0°1 1502 . . . +0'8
15880 . . . . -01 1593 . +o05
1831 . . . . —-01 1S54 . . . +0'§
1582 . . . . o 1593 . . . +o0°t
1883 °. . . . +0°'1 Ry . . . -0'2
1584 . . . . -0} 1897 . . . o
1885 . . . . +0'3 1508 . . -0"2
1886 . . o . +0'2 1839 . . . -0'3
1887 . . . -0}
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Rainfall.

The rainfall data of India are now issued in a separate
volume. The ninth volume, that of 189g¢, contains the
rainfall data of 2,288 stations, which are classified under
their respective administrative divisions according to the
following scheme i—

e e
PROVINCE. Number of
stations.
Burma . . . . . . . . . . 147
Assam . . . . . . . . . . 115
Bengal, Bihar, Chota Nagpur and Quissa . . e e 350
North-Western Provinces and Qudh . . . . . 279
Punjab . . . . . . . . . . 211
Bombay - . . . . . . . . . 278
Madras . . . . . . . . . 370
Coorg . . . . . . . . 10
Central Provinces . . . . . . . . 06
Berar . . . . . . . . . . 44
Mysore . . e . . . 78
Baluchistan . . . . . . . . . 43
Kashmir 21
Rajputana . . . . . . . . . 134
Central India . . . ' . . . . -l 61
Hyderabad (Deccan) . . . N . . . . 23
Travancore . . . . . . . . . 39
Cochin . . . . . . . . . 3
Pudukota . . . . . . . . . . t

The volume contains the whole of the available inform-
ation for the year 18gg of this important element ot
meteorological observation.

The information includes monthly statements of —

(a) the actual rainfall, day by day, of all the rainfall
stations;

(3) the total rainfall of the month;

(¢c) the number of rainy days during the month;

(d) the average or normal rainfall of the month for
all stations for which rainfall data of at least
five years are available;

(¢) the average of normal number of rainy days of
the month for all stations for which rainfall
data of five years or upwards are available;

(f) the accumulated rainfall (up to the date of each
statement) througbout each of the seasons
into which the year is divided.

Symons’s rain-gauges are now used at all rain-gauge
stations, with the exception of those in Mysore, The
hour of measuring rainfall is 8 AM. throughout India, and
the amounts registered give the rainfall of the previous
24 hours, and hence generally of the previous civil day.

In Table XXV of the Annual Summary for 1896 are
given the normal means of rainfall for 535 stations deter-
mined from the whole of the availabl: data down to
December 18¢g6. The stations for which the means are
given were selected by Mr. Blanford, and normal means
were given in the rainfall sections of the Annual Reports
on the Meteorology of India. The last series of means
was given in the Annual Report on the Meteorology of
India for 18go. The normal means in Table XXV of the
Annual Summary for 1896 are based on six years' addi-
tional data. This period, however, includes the three
years 1892—94 of abnormally heavy rainfall, and hence
the means given in this table are in almost all cases
higher than those given in Teble XXXI of the Annual
Report on the Meteorology of India for 18go. The follow-
ing gives six instances of the considerable apparent in-
crease in the mean rainfall :—

Average Average
aveusl | rmfal | jIncrease
PROVINCE. STATION. based on basedon | ™ ave;-tage
data up to | data up to | S
18g0. 1896,
e _—_—
Inches. Inches. Inches.
BoMBay . | Lanavla 164°24 172°75 +851
Do .« » ofJetalsar « . 2360 30'30 + 679
BENGAL AND Orissa| Keonjhar 31'29 37°93 +6'69
Do o« . | Narsingpur . 39'03 44°72 + 570
Vo . . -|Bispara o . 4969 5507 +538
CENTRAL PROVINCES Sarangarh . 50°50 5584 +5'34

e e

Table XVII gives the variations of the monthly and
annual rainfall in 1899 of 536 stations in India, Baluchis-
tan and Burma.

The following four tables (Tables XVIII to XXI) give
summaries of the rainfall data of the year. In the first
two tables (Tables XVIIl and X1X) the summaries are
drawn up in the form that was used for many years in
the Annual Reports issued by the Department and are
based on the rainfall returns of 432 selected stations. In
the two succeeding tables (Tables XX and XXI) the actual
average rainfall data (derived frcm the returns of 2,288

K
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rain-gauge stations in India) are given for the 57 meteoro-
legical districts into which the Empire is divided for the
comparison of crops and rainfall for the four periods into
which the year may be arranged. The four periods are as

follows :—

1st.—From January ist to February 28th, which
forms the period of the cold weather rains
of Upper India.
2nd.—From March 1st to May 31st, which includes
the hot season, when rain Occurs mainly in

B I

S——

the coast districts, and in Assam during

thunderstorms.

grd.~From June 1st to October 31st, which forms
the period of the south-west monsoon rajyg
proper.
4th—From November 1st to December 31st, which
includes the period of the so-called north.
rains of Southern India,

more especially of the Coromandel coast
districts.

cast

monsoon

1

Province, Srarion, January, | February,| March, Aprit, May, Juae, July, | August, | September.
Inches. | Inches. | Inches.{ Inch. | laches.| Inches. | Inches.| Inches. Inch.
- Kalat i =190 —087 | —108 | —048 | —006| —021 | —052 | ~052 —0'05
: Pishin . of ~277| 4068 +033, —081| —019, ~006| —021,; =021 —001
Chaman . o —1'52| 4039 | —106| —042 o -—022 | —029 o o
Quetta . o] —205 | —0I13| 4034 | —09¢6 | $145| —o14| —048 | —062 —0'13
; Mach . o] =216 ! —173] +080 | —009| +013| —r25| —1'34| —o041 —005
;;' geleli . o| —230 | —061| 4057 | =059} —032] =022 —011| —056 —004
: Kuchlak . ol —253| +040] +041 | —068 | —018| =013} —019| —025 -—0'19
’1 Fort Sandeman.| —og4| +033} =056 ] —~041 | 4008 | 4001 | —256| —148 —001
i Bostan e o| —235] —037| +026| —077 | —007| —029| —O44 | ~026 - 004
! Yarookarez o =176} —016 | +028| - 034 0 —008 | —002| —o023 o
5 Syad Hamed .| —222} —052| 4067 | —o41 o —001 o —0'13 o
T Gulistan ] —1go| +027{ 4068 | —049 | ~013! —007 | —005 o —-000
- Kilta, Abdulla .} —230| —018{ 4+125| --050| —ot10| —005{ —013| —0o04 -—003
é 1 1 Khanai « | —233| —0'353] +003| —o81 o —028 | —025| —0730 0
§ . Fulle’s Camp .| —271 | ~079 | —049| —088 | —o022| —o003| —043!| —022 ~00g
& ‘ Kachh of —144| +293| —030| —093| +013| —036| —029| —o023 —01y
. Mudgorge e —257| —010| 4171 | —041 ) 4003| —o032| —033| ~03;5 -0'06
;1 Mangi . of —112} —004 | 4412 | =064 —019| —079| —046 | —036 —0'16
; Dirgi . o =—r56! —029 | 43g92| —047| +010| —068| - 072 —030 ~0'15
i Khost . ol ~230| —r'1r | 4332 —o021! +033| —067| —132| e007 —024
‘ Shahrig . of =281 +495| 4177 | —023 | ~048| —r07| =255 —18 —0'54
i Nasak . o =v61 | —1’51; 4083 +002| —038| —123( —070| —056 —-0'53
"Harnal . of —r71{ —I'S7° +120} 4030 | —016| —124]| ~192| —101 —048
| Sunari . of =136 | =115{ 4071 | —032| —o023]| —y39 —287 | —147 - 045
| Spintangi. o) —ogt| —162} 4022 | —ox1t| =028 | —r141| —242| +036 —0'31
Mushkaf . 4 ? +009 | =~006 | +024| —o033| —o014] +016 -002
\ Baber Kuch —087| —08 | +016| —o009| —016 | —o49 | —157 —126 —0'34

October,

lach,
—005§
—002
—008
o

—062
—0'10
+ 002
~—002
—00y4
- 003
-0'05
—0'10
—0'15
-0 11
+005
—007
—o008
—013
—0‘09
—029
—0'17
—0'13
—0'12

—0'12

Inches.
+002
—0'30
—072
+023
—0'1§
— 046
—047
=045
—044
-007
-—067
—0356
=079
—049
—078
—094
=073
—037
—0'21
—076
—096
-1'00
—o'80
—0'70
—0'42

-~0'17

—0'4t

November,

December,

Inches,
—00]
—109
—01§
-021
079
—099
—128
—016
—1'42
—121
—1°01
-113
-107
—o9t1

—077

TaBLE XVIL—Comparison of the monthly and total rainfall (ininches) in 1899 with the averages of past years,

Toras,

Inches.

573
466
407
270
766
573
507
617
623
382
435
35
409
597
736
220
378
1'20
18t
454
465
793
873
990
740

648
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"

TasLE XVIL—Comparison of the monthly and total rainfall (in inches) in

1899 with the averages of past years—contd.

PROVINCE,

BALUCHISTAN—concld.

Punjam.

—

—

STATION, January, [Pebruary, | March. | April,
Inches. | Inches. | Inches. | Inches.
Loralai (Hospital)l —1'13 | —o'55| +004| —o021
Nari . o] —076 | —0'51 | —001| —008
Sibis . | —083| =019 | +015]| —o0'10
Kolepur . ol —1'55| =078} +257| —039
Mihtri & o] —069 | =—025] ~026| —o15
Lindsay e —o'g1 | —0'53| =026 | —o11
Bellput . o| —o0g5| =022 | —0"14| —003
Nuttal . —0'59 | +039 | —0T9 ) —o009
Temple Derei .| —o%6s | —0°46 | =007 | —007
Jhatput . .| —o'g7 | —043 | —o11 | —003
Sangal —182| +136] +082| —o10
Shalabagh ol —324| =191 | —066| —036
Panir . of —115| =036 | 4026 0
Abbottabad - g13 | —0066 | —242| 1007
Cherat . o —29g| +7197 | —250 | =101
Murree (Obsy.). | 394 | —133 | —129 | —090
Poo . ol ~310| —1'88 | —207 —169
Dharmsala o —348 —018 | —73'55 —126
Kailang —265 | —003 | =026 | + 146
Kilba o o] —g37 ] —142 | —467 —018
Simla (Obsy) .| — 253 | —086 | —241 | —1'20
Peshawar(Obsy.)| —1-57 | + 1’84 +081| —054
Kohat —135 | 4057 | +005! —070
Bannu —086| 4063 | +157| =097
Deralsmail Khanl —o47 | + 069 | —o'51 | —070
Dera GhaziKhan] —o'yg4 | —022 | —0'59 —0'31
Muzaffargarh —0'36 | =022 —038 | —033
Mooltan (Obsy.) | —o42 | —0'15 | —o0'44 | —0'24
Jhang . of =054} —0O31} =077 ~034
Montgomery .| —os6| —o060 —-046 | —0'17
Shahpur . .| —084 | —o59 | —08 ) —032
Rawalpindi —257 | —004 | —120| —098
Jhelum . .| —200! —018§ —113| —040
Gujarat . —zoz2 | —0'52 | =134 | —0%
Slalkot (Obsy.}.| —201 | — 062 | —100| —1'09

May, | Jume, | July. | August. | September. | October. [November. December,| Toras.
Inches. | Inches. | Inches. | Inches, | Inches. | Inches,|Inches.| Inches.| Inches.
+064 | —o47 | —174| +016 —o19 | =019 | —0'38| —0'34 | — 434
—oto | —ogs| —181 | —ogg| —022| —oo1 | —032 | —oug| = 565
~004 | —030| —161 | —027 -—012 o —026 | —o0'56 | — 413
—009 | —016 | —1'47 | —O76 —021 | —0'06 | —0'13 | —0'331 — 318
o —0°28 | —100 | —0°42 o —003 | —033 | ~042 | = 373
—o002 | —023 | —1'I3 | —0'74 —0'12 (] —-0°'19g | —031 | — 415§
—003 | —o0'15 | ~084 | —0°81 -—0'03 o 8 —0'16 | ~ 316
413 | —o'11 | —106 | =1'06 —020 o —o0'56 | —036 | — 280
4045 | —0'33| —099 | —1'16 ~—0'03 o —o0'33 | —o'16 | = 376
+015 | —0'16 | —060 | —077 -0’17 o —0'29 | —0'14 | — 292
+002 | —002 | =038 | —009 o —0'09 | —062 | —0*33 | — I'25
—o0'02 | —004 | —O7! o ° +009 | ~0'38 | —og3 | — 816
4021 | —o3t | —030| 4006 —004 | —0'01 { —0°14 | —o0°36 | — 2’14
—169 | +18| —=55 | —2355| V53| —009 | —093| —140| —149
—087 | +070 +016| —309 ~191 | +014 | —018 | —o070| —1083
—267 | +311| —034 | —639 —313 | —1'40 | =141 | —r12| —2081
—067 | +020| —1'14| —045 —0'45 | —0'14 | ~-0'69 | —1'01 | —1309
+21g | —0g6 | +673 |—1659 | —109) =090 | —028 | —245 | —3248
—o1g | —079 | —o8g | —124 | —V80| =013 | +o05 | —081| — 7:28
—21f | =051 | —333 1 —374 —375| —047 | —198 | —1°56 | —27°09
—170 | 4151 | —478 | =648 | —003| --109 | —045 | ~121| —2729
—040 | —O'11 | —082 | —126 —067 | —014 | —064 | —049 | — 399
-—122 +o042 | —102 | —226 —027 | =052 | —067 | —047 | — 745
—os5g | —018 ! 4e56 | —229 —~067 | —015 | —020| —o020, — 335
—o023 | +027, =205 | +152 —035| —o011 | —016 | —o031| — 241
—048 | =046 | =171 | =117 —~035 | —005 | —013 | —o25| — 616
—og7 | =030 | —o94 | —065 —051 | 4007.| —009 | —0271 — 435
—042 | 4112 | —162 | —092 —0635 | +002 | —o002 | —027| — 401
—038 | —064 | —234 | —1'12 —062 | —015 | —003 | —032| — 756
—oq0| —0'82| —285| —226 —093 | —0'14 | —o0'06 | —026} — 94t
—o39 | +117 | —280) =257 -1rs2| —016| —025| —036| — 949
—134| +067| —ro7| —319 ~-048 | 4047 | —068 | =108 —11'49
-073 | +o17 | —118 | —472 —203 | —og0| =022 | —080) —12713
—o25| +056| —a80 | —6'58 ~2:08 | —044| —023| =067 | ~1933
—oo03; —038 | —521 —8¢6 —266 | —o'g3| —o29! —079| —2357

K2
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TABLE XVIL.—Comparison of the monthly and total rainfall (ininches) in 1899 with the averages of past years,—~contd,
T T R = ~r T e e e e = i I _ S — ———
PRrovINCE. STATION, January, |Febroary. | March. April, May. June. Juiy. August. | September. | October. |November.| December. Torar,

Inches. | Inches. | Inches. | Inch. i Inches. | Inches. | Inches. | Inches. [ Inches. | lnch. | Ioch. | Inches.| Inches,

Gujranwala —152{ 4039 | —067 | —048 | —o42| +069| —316| —253 -1g9| —046| —o022 | =062 —joqg
Gurdaspur —-221 ! —o41 | —r24| —017 | —045| —050} —702 —669 -352{ —044] —~015’' —ro8| —2388
Lahore . e! =—0g0 | —1'00 | ~076 | ~026 | —0'83 | —027| —402 ] —405 ~185 | —036| —013 | —046 ! 148
Amritsar . .| —135! —085| —o'87 | —026 | —085 | —009! =359 —405 ~255] —045| —020 | —063| ~16qy
Ferozepore .| —1'6 | —078 | —o'71 | —035 | —o057 | —1'19; —633 | —275 —228| —og5| =006 —048 | —~172

. Jullundur —158) —o0g4 | =115 | —o017 ! —079 . —026| ~g21 | —547 —349 1 =017 | —o10! =067 | -~2000
Nlé Hoshiarpur o] —103 | —046 | —1'36 | —o27 | +120} —007} —552} —570 —328 | —o15| =015 —1-17‘ —1886
n‘n Ludhiana o —160 | —099 | —r35i —o27 | —095, *+017| —509| —576 —406 | —064| —o00g: —088| -2y
é Umballa . —161 | —oo01 | ~0go | #009 | —073| +397| —661 | —672 —-434| —048| —026] —065] —182
> Sirsa .| —079{ —031} —045| —034| =065 | —054| —333| —379 - i'go —025| —003 | —036( —1274
Hissar —071 | —o0'42 | —0'54 | =022 | —OI4 +460 | —419| —402 ~18 | —028| —008| ~043| - 828
Rohtak . o] —083! —0's8 —o'59| 4001 | —O70| +231} —302} —393 —-319| —037] —0o4| =050 —r1143

Delhi (Obsy.) . —10o4| —045| —0O70 ‘ 4003 | —035| +125{ =346 | ~641 —405| —042| =010 —043] 1613
Gurgaon . ‘ —088 | —o24 | —-0'53 | —o04 | =041 | +076 | —g09 | —479 -307| 037 | —o04| —034 | ~1404
Karpal . i —137| —0'30| —08 | 4040 | —082 +080 ! —702| —701 —-443 | —008 | =013 | —047] =—2r29

{ Kurrachee . —0731 —032| +020| —o014| ~004 —OS51 | —322} —16i —065} =005 o ~0'1g | = 726

f Sehwan . . ! ~044 ! —0'27 | 4027 | —016 | —013] —032| —187 | —-259 —-055] -00w3| —013| —013] = 6733
i’TatCa . ; —034 | —o22{ +054| —031{ —002] —I101| ~373 =170 —081 | o —o022{ —~009| - 70!

;; | H()é(ge rabad’ —o29. —o21| +0¢g| —016( —o13| —048 | —273 | =314 —0'57 { o —-0'12 ] —004| - 68
v ; Umar?;t) . ; —0'21 | —008 , —o'12 . —009 | —oo04 —o88 | —358 1 —343 —ogy i —ot6| =006 | —~o02 P - 63
iShikarpur .1 —036 | —ogt ! —0'1§ | =017 | +075| —OHl | —105] -1 64 —-u'ig 0 —-0'14 | —015 : - 352

| Rohri . { —-0'35 | —036 | —o21 | —027 | ~017 | —0o24} —1v17} ~133 —020 ] -poOt | =012 | =018 | — 477

‘l Tacobabad . ‘E —0'29 I —016 [ —018 | +149 ] —oO11 —-123| —1'23 -01y | —c Ol | =013 ] =011 | = 215

; Bhoj . . i —0'07 } —0'13 ( —008| —oto | —014| —16o} =607 —299 1831 o070 | —00g | —o0f i —1386
CutcH ' Rhahpur , ‘ —o'03 l —o010! —006| —006 | —o15} —1066| ~893 | —345 —262! —o0354 : —02 | =001 =178
. Nagar . . —0'kj5 ~010 | —005| —o003| —ovos | —181 ] ~617| —523 —1g8 | —o27 ‘ ~005 | +001 ] ;588

- Jaisalmer. . i —0'34 ! —013{ —o'12]| 4020 —o0206} —~088 | —269| ~230 - G453 o ~003| —-o11 -711
;Phalndx i -0 21 ; —-0'07 { -012| —002} —co8| —066| —273| —255 - 062 ] 0 -003 -709
Bikaner ~0'43 ; ~o21| —021| —016} —092} ~134| =304} —302 - o092| —009| —007| =018 ~1059

E: Nagar —0'40 i{ ~010| —019g| +029 | =055 =186 | —237| —411 -~ 18! —oob| —o0g| =032| —1182
:5: Didwana . . —os3! —=016! —033| —o007| —o58] —o2t| =383 -570 - 167 | —o07 | =017 | =025 —1357
5 Jhunjhunu .] =094 ! —024| —028| =01t | +060| #6200 —-g545{ —582 - 200 | —017| —0UW6 | —025 ! —853
Khetri . -102 l —-o'71 ~048 ] ~014 | +072| +430| ~639 | —818 — 233 i =030 | =012 | —0'27 ‘ -~ 1402

Sikar . —065 { -020| ~027| =003 | ~026} 4620 —536| —621 - 15/ | =023 —014| —O38 -9'04

J;Sri Madhopur .| —0'69 1 ~os0| ~028| ~oog| -038| +5g0] =576 —790 —237| =006 | —023| —0o52! —1288
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STATION.

Alwar . .
‘ Bharatpur
Bandikui

Jaipur

] Sambhar .
; Karauli

f Lalsot

Tonk . .
Siwai Madhopur
Deoli . .
Kotah
Jbalrapatan
Ajmer
Nasirabad

Malpura .

; Beawar

;]odhpur .

! Pachpadra
Jasol
Barmer
Pali

" Shahpura

i Erinpura

- Sirchi

Mount Abu

Kotra . .

Udaipur .

. Partabgarh ol

Kherwara .

Banswara

Neemuch (Obsy.).

Agar

Rutlam

i Slrdarpore . ‘
|
|
i
i

January, | February. | March. | April, May. | June. July. | August,
Inch. Inch. | Inches. | Inches. | Inches. | Inches. | Inches.
~064 | —040| —0go| 4016 | +014| +367) —348 | —g42
-047 | —o20 ) —027| —OI1 +124 | 4952 | —r23] —83t
—0'51 | —o'17 | —040 | —004 —018 | +333 | —167 | —867
~049 | —o020| —035| —0CHb | =019 +203 -338 | =706
~035| —018| —025| +o007 —083| +2151 —269 | —635
~038| —o14| —~019| —005 +036 | +692| —279|—1052
-041 | —o07| =0 7| * o028 | —oo1 | +362| +077 | —10061
—022] —g22| =020]| —004| +062| =062 —214 -9'87
—og0 | —o13| —025| —003| +040 ) + 938 | —303 | —1232
-027 ! —oy7 —016 | +014 | —0S54| +307 | —504 | —10°23
—c28 | wgay | —010| —oo01 | =011 +¥07} —00L | =972
—023 | —gg1 | —OI15| —004 —042| +661| —659( =968
—035| ~ogt | —0351 +087 ) —043 +o81| —zo02| —-736
~019 | —pw33 | —012| +003 —057 | +220| =g02| 615
-043 | —go4 | =03t +c16 | +031| +219| —086 )| —g12
—024 | —g1g | —0E7| =012 —~038 | —0871 ~44t -6'20
—028| —o16| —003{ =005 | —047 | —109| —F93 -515
-039 | —ooy | —O0i2; —004 —o78 | —087| —409 | —397
—023| —gog| =010} —002 —os6| —046) =371 | —378
—020 | ooy —UCH | —oO1 —o46| =147 | —333: —282
-0’15 l —003 | —o0'12 [} -—0'31 —2'11 —-457 | —53°
-0 14 ] —o1y | =017, +163 +008| 42351 —353 | —802
-0'19 ~g2g | =011 | 4007 | —004 +321 | —537 | — 501
—o19 | —013]| =011 +053 | —030 —076 | =747 \‘ —6'37
—015 | —o'17| —o0g | +012 —~o18| —o82]| —1106 [ —1109
—013 | =022 | —0041 —003 —og2 | +117|—-110Q —-989
—o'10| —otg| =008} —00§ 1| +795 | —677 ‘ -644
—023 | —008| —003| —OO1| 4130 —048 | —881 i —10'56

—010| =017 | =006 | +012 +o46| ~v15 ] =765 \ — 821
—0'30 | —p11 | =001 | —O0I; 4014 —g426 | —0gb ] —12'21
-022| —o1g| —OT0[ =011 +og6| +345; —870 11 -9l
—o18 | —018] —o003| =002 | +033} ¥ st | =671 i ~632
—o27 | =07 | =003 | =006 +039 +072 +460 | —1046

—o1g| -0ty —o03 | 023 + o007 ! +409 ) —709 * —10'21

—o28 | —o024| —o005! —O17 | ¥ 008} +014 | = 342 ' —6'96

September.

Inches.
=397
- 382
—307
—399
-32I
—436
—2'01
-3 12
—378
-3'55
—445
—494
—266
—2:67
—2'39
-2'14
-1'52
—233
—1'356
—191

_.I-SS

‘”?0”’P”r’50” of the ’”0”/1!1}' and total raznfall (tn znches) in 1899 with she averages ofpastyears —contd.

October. [Novembe-.|December.
Inches. Inch, | Inch.
—~080 | —020] =045
—039 | =006 | =029
—012 | —022 | —045
—o24 | —o17 | =036
—o0'33 | —025 | —042
—015 | =o'11| =033
—018 | —o0'13 | =020
~o0g2| —o08| —023
—o014 | —0'14 | —o018
—040 | —o0'14| —018
—~0'37 | =017 | —0'23
~o0g7 | —026| —047
—o0'29 | =021 | —029
—024 | =019 | =031
~002 | =co03| =028
—018 | =019 | =0'24
~0'13 | —o12 | —0'I3
—-~006 | —o0'09 | =—=0°09
—o01 | —o21'f +0°20
—0'04 | =0'14 ~00j5
—o11 | —o*29 | —OI0
—o045 | —o'10 | =018
—o37 | —oz20| + 080
-004 | —o025| +0737
-0'76 \ —o016 | —o04
~052 | —020 —o008
—~o0g0 | —o21 ) +003
—067 | ~—o0'3I —0'19
—034| ~016| —008
—062 | —026 —031
—071 | —018 | —0'26
-131 | —023 | —016
—-—0'70 | —020 - 040
—0'88 | —028 | +052°
—114 | —o028 —-020

ToTaL.

[nches.
~15'69
-439
-12'17
—14'46
-1264
=11'74

-9’12
- 1664
—1062
—17'47
-14'59
—17'45
—12'58
—-12'56
-10'82
~—1525
-1300
~12'90
1049
—10°59
-14'67
—11'95
—1022
—~1786
—26:87
—26'g0
—16'57
—25'42
-22'03
—-27'17
—2027
—20'50
—22'56

-~20°95

- 1856




752

ANNUAL SUMMARY, 18g9.

TABLE XVIL——Comparison of the monthly andtotal rarnfall isn inches) in

1899 with the averages of past years—contq,

ProviNCE, StaTioN, January. | February.] March. April, May. June. July, August. | September. | October, |[November.[December,
Inches. | Inches. [ Inches. | Inches. | Inches | Inches. | Inches. | Inches. | Inches. | Iaches.| Inch. |Inches.

Bhopal (Sehore) | —0'48 | —=024| =016] —~006 | =012 +094 | =619 ! ~1151 ~801 | ey31| ~043 | ~084

Goona . .| =o45| +001| —~021| ~011 | —00g| +5i12]| —078 | —1268 —293 | ~050{ =039 -034

Morar .| ~045| =031 | —017| —0'10| —040| +729| —360 | -1007 ~363| —0os0| —oo04 | ~033

< Nowgong .| —oo5| —024| —024| +048| —033|+1693]| —552| ~619 -477 | —1'16 | =019 | ~048
E‘, Sutna —0'§4| =040 | —0'43| —008]| +039| +0us5| —8o05| —320 -396 | —223| ~o030 | —037
I Nagode -052| =014 | =032} —o1§5| +071 | +167| =9095| —263 ~327 | =215| —o019 | =047

2 Maihar .| =068 +053| ~0'33| —o009| 4067 | ~383| ~512| ~438 ~5g2 | =225 | =053 | =054
; Rewah ~0'52| —008| ~029| —007| -00g| =258 | ~1001 | ~630 -543 | =242 ~033( ~033
% Chandia . .| —0'88] +062| —038 o —o001 | =614] —9ggo | —786 —626 | —243| —o031 | —o4t
e Ramnagar ~o'71 | ~005| ~032| =006 —032| —478| -540| —98 ~576] —243| —037 | —059
Sihawal (Bardi) | ~048 | ~034 | —069| 4028| ~o31 ]| ~280| +337| —519 =612 -193' =060 | —o045
Tyonthar | —018| —036 | —035| 4031 —033| *375{ =164 | =211 -552 =—252| ~022 | -043
Sohagpur | =106 | ~025 ~057| —~021| —007| =543| ~846 | -246 -494 | =246 | —o0g7 | —o's4

( Chakrata . ~066 | +015| —1631 4114 +133 |+ 383+ 311 |~ 735 =204 ~058| —038| —-111
Mussooree of +1'59| =061 | ~238| —035| =143+ §05|— 392 |—2506 -829 ‘ ~—104 E ~040 | =105
Srinagar . —~141| ~1'94 | —1'51| =009 | —078 [ + 5B1 +613 | - 690 —-272 : ~079 | =026 —067

’Pauri =165 | =189 =164| 4026 | -083 |+ 6094|+ 535~ g23 - 441 ‘ ~083 i —o31 | -o71
!Ranikhet . of =131 | =0161 —182) 4065 —174 |+ 318+ 250 |- 755 -6 07 ‘ - 146 i —028 ' ~0€f;s
Almora . -1'37| 4054 —063]| +168 | —~156 |+ 368 |+ 519|~ 137 -225" -—1'15! —021) ~0sS
Pithoragarh .} —140| 4118 | —170| +066 | +079 |+ §30 |+ 511 j - 23 -520 { —1'31 ; ~015 ] =063

s }Naini Tal o] =167 —008 | ~238] +053 | —093 |+ 225+ 736 |~1275 ~894 E —218 ‘ ~024 | =112
% t DehraDus  o| =177 ] 4053 | —114] +014| 4078 |+ 500 | + 612 | ~1808 | —759 ‘ —086| —021| =06
E 5Saharanpur | =53] =119} ~059| 4005 | —016 |+ 303 |= 673 |~ 892 ~425 1 4125 =023| =067
E Roorkee . ~1'68 | —094 | =080 | +o05]| +021 |+ 236 |~ 406 | ~108¢ —$29 l +o53] —o25| -046
Z Muzaffarnagar .| —r'14 | 4010 | —084| +010| —043 |+ 378 |~ 634 |~ 687 -84 { ~016| —012] ~03R
i | Bijnor . —1r13| 4074 | ~088| +06p | —064 |+ 403 |— 168! = 951 -597 : - 018] —o1g4] ~037
E Meerut =097 | —0'75 { —067 | —0'22 | —00B |+ 774 |— 545 {— 638 - 400 -046 | —oc9 | ~030
Moradabad —~090 | 4020 | —0'76 | +058 | +022 |+ 085|— 083 |— 806 —568 | ~087 | —011 | —039
Ruda-pur -—1'10| +007 | —087| =023 | +120 |+ 166 |+ 075 |~ §57 "‘5'99? —109 | ~008 | —044

Pilibhit . +| —0cg| —098 | —08B0| +006| +141 |+ 658 |+ 178 |— 8o3 ---6'66?l -121 | —0'10 | =040

{ Bulandshahr —079 | —083 | —043 | —027| 4051 [+ 661 [— 301 | = 754 —4'35 f —045 | —008 | =044

: Bareiily . —087 | =067 | —069 | =010 | +074 |+ 277 [+ 129 |— 745 —5 51 : -126 | ~g11 | —03"
Budaun . =071 | =046 | —047 | =014 | —022 |+ g22 |+ 686 |— 440 -5'69% —0Q0 | —0'f1 | —0'31
:Shahjahanpur of =048 | —034| ~o0'56] 4013 | —026|—~ 055+ 541 |~ 342 —6g0 | —1'23 | —0'14 | =028
\?Aligarh . o] —076 | ~046 | —039 | =017 { 4034 |+ 908 [— 172 {— 580 —447 | —0'48 | ~0'04 | —034

Toray,
—
Inches,
~2841
—1335
~12'31
-146
- 1862
= 1741
-2267
— 2845
~3396
—-30'68
- 1536
- 1000
~2742
- 419
—38fo
- 513
- 895
- 146l
+ 1g7
+ 0y

—20°1%
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TABLE XVIL—Comparison of the monthly and total rainfall (in inches) in 1899 with the averages of past years—contd.

PrOVINCE. STATION, January, |Fcbraary, | March. | April May, June, July, | August. | September. | October, {November./ December, | Totat.
—
Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches.| Inches. | Inches.| Inch.| Inch. | Inches.
Muttra . «| =057 ~027 | —023| +045| —O17 |+ 142 |— 258 [— 768 | —g26 | —037| —004 | —027 | =~1459
Agra o+ o] —0535| —o22| —0'26 | +040 | 4041 |+ 702 [+ 176 | — 681 | —go07 | —041| —006| —o27 |- 306
Etah. —057 | —013] —o031 | —o0w8 | —o23 |+ 915 |+ 347 |— 730 —28y | —084| —oos| —o27 |— 005
Mainpuri. ~062 | —006 | —o29 | +003 | —017 | + 904 |+ zo5|— 627 | —gs1 | =084 | —orr | —o34 |— 209
Farrukhabad .| —0'58 | —0c6 | —039 | +030 | —046 |+ 254 |+ 184~ 134 | —g8y | 101} —009 | —O3I | 440
Etawah « | =055 | —o021 | —040 | —002 | —022 | #1137 | + 048 |— 813 | =234 | —097 | —o0g | —026 = 1I'34
Cawnpore .| =047 | ~021 | —o25 | =013 | —0'37 |+ 391 | + 877 |+ 009 | —ogr | =127 | —0i4 | —o022 |+ 880
% Fatehpur . o| #027| —023| —028 | 4054 | —033 |+ 607 |+ 618 | = 324 | —g60 | —162| —0'18 | —026 |+ 332
% Jalaun (Orai) —047 | —o'17 | —o022 | 4049 o + 760 | — 030 |~ 300 | =319 | =078| —o005| - 023 |= 032
g Hamirpur  +| —020 | ~o'37 | —023 | +o24 | —001 | 41266 | #1211 | — 337 | —272 | —111| —0u18| —ogy | +1673
% Banda o+ .| +003| —o37 | —o29 | —00g | +0'13 |+ 989 |+ 728 | — 0'g9| —g395 | —¥49| —039| —024 |+ 95!
6: Aliahabad —503 | =041 | —o4t | +097 | —031 |+ 386 |4 492| 4 077 | —482 | —%46| —026| —0'22 * 160
E‘ Basti +049 | —o29 | —031 | 40,0 | +187 |+ 266 | +1046 |— 081 | —y15 | —266| —006 | —ou1 |+ 499
é Gorakbpur 4015 | —039 | —oqr | +1'57 | +084 |— 242 | +2405 |+ 338 | —687 | 09l | —018| —o'z | +I9'59
é Azamgarh +069 | —o25| —036| 4103} —034 |+ 496 +1558 | + 1'19 —4'91 233} =011 | —c'14 | +I50L
Z Jaunpur « .| +043| —og1 | —ogo | —oo1 | —033 | 41172 [+ 193 |~ goo | —600 | 3O | —016) —0Z )T 0’06
Benares . .| —o004| —038| —o34| #1719 | #7167 | +1233 |+ 644 | — 1’50 | =38 —186 | —019| —o'14 | +1329
lMirzapur . +028 | ~—052 | —o51 | +029) =041 |+ 634 |+ 302 |+ 109 | =446 —208 | —o02g| —or15 |t 260
t Ballia .| +014| —0os0! —023| 4120 056 [+ 0094 [+1588 14+ 037 | —go07 | —OS5| ~o20] —0Ou2 2242
;Dudhi . 4011 | —o2g | —o46 | 4012 | +071 |+ 398 4 808 |~ 187 | —502 —258| ~o031| =028 |t 129
' Robertsganj —0'10{ —053| —045| 4113 ]| 4020 |+ F12 |+ 424 | = 347 ~58s —212| =042 | =023~ 448
' ;hansi .l —os55| —oer| —037| 4032 | +o001 | +1003 |~ 091 | —10712 -518 —072 | —007| —o24 |~ 781
Lalitpue . | —049| +o25| —034| —o13| =023 |+ 204 |+ 588 | =926 —28 | —FO0) —olg —038 |~ 584
Kheri o —os50| —057| —0'53| —014| +311 |— 215+ 665|— 253 —s17 | 148 | —017 | —o0'30 | — 387
 Sitapur . | +011 | 4015 | —050 | 4023 | —072 |+ 099 |+ 524 |~ 39| —a15|T A —0N7 ) —OW| T 4'st
;Bahraich . .| +oo3| —u61 | —044 | +vos| +°253 |— 1745 |— 330 | + 082 —60g |~ 184 | ~013] —040 | — 983
EG°“da . 4016 | —os54| —036 | 4004 | +1s1 |+ 725+ 696 |— 885 —713 | — 167 | —010 | —028| — 211
iHa*’dOi . .| —o25| —oz21| —c65| +o30| +064}|+ 025+ 348}~ §5I —s13 |— 120 | —013 | ~036| — 686
Nawabganj (Bara —086 | —020| —040 | —0'17| 4015 |— 14|+ g51|— U5 -583|— 120 | —008 | —048| — 785
r‘:5, {L‘?:‘?:‘;‘: A —os3| —or2 | —03a| —oo3 | +rsyl+ vin|4 guni— 573 —s536 | 139 ) —00g ) —OUS | ~ 425
© i Unao .| =061 | —o1g| =031 | —o11 | =056+ 327 |+ 952 |— 491 —g02 |— 1'48 | —o'10 —o0'36 | + 114
Fyzabad . .| +o00z| —o25| —0'53| —007| +035 |+ 603+ 861 |+ 120 -752{— I'59 | =009 | —O22| + 616
Sultanpur J 4051 | —o1a| —024| 4300 | —o035| + v13 |+ 569 | = 369 —587 |— 241 | —017 | —0O23| — 477
Rae Bareli +037 | —037] =026 | 027 | —o31 |4 544 l + 572 ]+ 043 —631 | — 147 | —012 | —o22| + 317
\j Partabgarh +213{ —o13 | =024 | +o027| +032 f + 301 ‘ +11°08 | — 215 —4909 | — 249 | —o024 —o028 1 + 683




"84 ANNUAL SUMMARY, 1899.

e rm ez e e o et mpmoTERE s SRMSITLLTRLIUASO LT LS. locmaoinoemmunoo
=T Ty

TapLE XVII —Comparison of the monthly and total rainfall (in inches) in 1899 with the averages of past years— contd,

e - B

PROVINCE. STATION, January, | february,| March, | April. May. June, July. August. | September. | October, [November |December.| Toray

- . ) —————

Inches. | Inches. | Inches. | inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. | Inches. Inch. | Inche .

Motihari . ol —o15| —033| =050 ! +231| 4092 |— 018 |+ 662 |— 1’04 —026 | — 337 | —013 | =013 + 375
Darbhanga .| +058| —o21| +028| 4219 4009 |+ 193 |+ 475+ 885 —250 | + 040 | —0'08 | —0'12 | 46436
Siwan . 4043 4044 | —026| +186 | +266 |+ 214 + 6gg9 | +11'19 —310 | — 2606 | =019 | —o'11 +1g39
Buxar . . 4172} —040| ~—030! +019| —0y46 |+ 592 | + 902 | — OI§ —561 | — 2228 | —043 | —o0u8! 4 704
Chapra . | 4036 | +012| —041 | +120| —016 | + 143 | +1551 (+ 670 —152 |— 228 | —027 | =009 | 420€6

Arrah . .| +097 ] —o020| —049 | +159| +r50 |+ VI3 }+ 847 | — 037 —083 | — 030 | —024 | —013 +11'13

{Patna (Bankipore) +034| —0'0§5 —~036| +087 | +074|+ 465 |+ 807 |+ 045 —360 | — 094 | —o22 | =015 | + ¢80
Muzaffarpur . o —oz29| +059 | +169 | +4681+ 4091 | +1352 + 1428 —094 | — 119 | —013 | =007 | +3705
Barh . | +ro7| 4062 —o22| +098 | —r112 |+ 238 | 41309 4 565 —162 | — 136 | —o21 | ~009 | +i1g1y
Sasaram . . +1'10 —0'47 —0'38 + 021 + 042 + 940 | +1 1700 | ~— 223 —245 | — 2°41 —0°31 021 +1373
Gaya . .| #186| —os9| —0gs | +013| +010 | + 496 | 41205 — 013 —304 | — 1’85 | —o29 i —016| 412359
Jamui . .| +167} —o51] —o33| 4014 | —060 |+ 160 +16g0 | + S10 +126 | — 1’39 | =010 | —007 | +2367

Madhipura .| +924| —0u8| —o4r | 4305 | —O71 |+ 452 |+ 775 41009} 4752 )= 319 —006 | —006 | +2866

Monghyr « .| +103| —o20| —o4s | +0g6 | —1'56 |+ G687 +1628 | + 301 +023 |~ 272 { —o021 | —008, +2316
Bhagalpur .| 130} —o27| =041 | +057 | +029|— 00OI +1633 |+ 290 4942 | — 340 | —o'19 | =008 | +26'39
Godda . | 4183 —064| —os1f 1ot | =118 + 166 | + 825 | + 054 +925 |— 240 | —0'29 i —010 | 41742
5. Palamau . .| +017{ —030| —067 | =001 | —0063 |+ o1 |+ 190 — 762 —~6g2l— 2 —0'40 D026 —1413
E Hazaribagh .| *066| —o6g| —o71 | +016 | 4146 + 640 |+ 378 |— 659 ~6721{—~ 302 | —0'34 | —0z20 | — 58
Ranchi . W 049 | —oy47 ] —ra2| 4264 —113 0+ 381 {— 046 -~ 622 —582 —~ 288 | —o35! —c¢c18 | —11g
TLohardaga .1 4034 | —064| —o09g | +297 | =022+ 590 006 | — 873 —735 |— 238} —oGo | —039 | —1215
j‘ Naya Dumka . l +1'1g | +010| —026 y +085 1 —129 |+ 912 +1198 | — 524 +114 |— 259 | —030 | —o018 3 +1440
: Gobindpur . ! +062 | —068 | —061 } +006 | +127 | 4 397 |+ 1381— 760 —o071 {— 255 | —o020 | —u10 : -2
Purulia . . ' +09o |{ —1'05| —r100 | + 145 | +070 | + 506 |+ 435 |— 483 +823 —~— 253 —o27| —o020 } —1081
Sirguja . .l 4033 +o24| —08 | +034 | —078 |+ 316 | * 987 | —1511 -—525 i— 1'53 | —o63 : —0'37 ; —10061
‘]ushpore . .1 =037 l —08g | —1'65 |o+2st —066 | — 2739 | — 221 |— 313 —g'85 '— 395 | =052 : —031 % —20°31
!Gangpur . .{ —036 ; —0'90 | —09g7 ! +210}| 4151 | + 039 ¢ 28 |{— 359 —525 ,—— 228 | 08y | —o36 I’ - 775
Chaibassa .\ —oyo ; —093) —123| +476| —vos|— 116 |— 343 | — 036 —544 - 099 | —045 | —u'27 ; —10'9§
Barreepudda .| —O0u9 | —064| —igo| +I79 | +041 ] +1173 + 695 |— 270 —329 |+ 171 | —ugg | —013 l +1335
Keonjhar . —0'17§ —o57| ~055 ] +302] +118 |+ 431 |+ 293 | 141 —443 |+ 405 | —og7 | —oiB, + 7H
Jeilasure . . +0‘09! —101 | —121 +103! +203|— 222 |+ 764 | + 085 +025 |+ 041 | =076 —o11 ’ + 699
' Balasore . .| —o0v2| —ogg| —167| +123 +267 | + 3097 |+ 410 |— 200 —1'55 |~ 065 | —1'29 | —020 | + 300
Bhadrak . | —0301 4016 —147| *430| +125|+ 027 [— 299+ 176 —1g5 [+ 427 | =140 +o-4s: + 438
Talcher . .} —o21| —084| —126| +278} —o6o |+ 512 |~ F73 | 137 —s03 | + 3781 —129 | —o22 ; — 287
Narsinghpar .| —023 | —o0'3t —o81 +206| +082|— 316 | — 144 {— 025 —340g | #1012 | —1'52 | —007 | + ViZ
Angul . . —o21| —088| ~135] +283| —067 |— 204 |— 386 | — 525 ~644 |+ 150! —1'51 | —039 | —1827
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1899 with the averages of past years—contd,

S —
PROVINCE. STATION. January, | February,| March, | April, May.
——

Inches. | Inches. | Inches. | Inches. | Inches.

Dhenkanal —030 | —o02{ —r20]| +052| +rog

Bispara . —032| o029 | —082| +267 | +0353
Kunjabangar .| —o023| —o17| —137 | +180 | —063
Banki(Charchika)l o020 | —o'53| —008 | +235| —1'32
Cuttack . .| —o36| —og7| —127| +358 | +184
Baramba . o} t+oo4| ~o043] —09s +089 | +315

False Poiut —og41 | —o42| —ro2| +028 | +103

{ Pari . +006 | —ogg | =060 | +204 —o30

1 Darjeeling +234 | —O'54| +077 | +099 | + 490

I Gantak . ol +184] +179| +432) =206 |—1179

| Mongpoo +183 | —o231 +064| +252 |+ 676
Pedong . 0 +roo | —og1| +o23| +283 | + 221

Buxa . o —034 | 042 —098 | =169 1 — 338

Jalpaiguri +028 | —o32, —o19| —I57 '— 039

Cooch Behar o) to22 | —o35| +082 | —191 | — 68

| Kishanganj 410y ]| =045 | —0o53 | +282 |- 542

13 E Purnea ., 402 | —029| —039 | +157 [— 132
? ’ Rangpur . ? —039 ] +227 | 4039 {— 247
é Dinajpur , | 4oz21) —oss | —osz | +287 ,— zos
; ; Maida . + 141 +0,:7 | —081 —023 ' 063
Bogra . .1 4197 | 042 —TOK ~033 "+ o352
Rampur Bualia.| 4105 | =065 | +0060| =129 ¢ 323

Pubna ., .) #171 | —088 | —1063 | —007 | + 084

Suri . .| +o3 | —o81 | —ofo —068 | + w48

: Bankura . .l 408} —o13 —r3t +063 | — 031

| Burdwan . .| #1038} 41063} —1'33 | +035 — 253

; Hooghly . 4003 | —0go | —r48 | +195 1+ 645
"Howrah —og3] —ri0| —1Ust | 4039 '+ 581

l; Midnapote —~023] =095 | —I'43 +068 ! + 111

% Tamluk —016 | —r'15 ] —145 | +127 '+ 237

% Berhampore 4149 | —o61 1 —097 —070 — 193

! Krishnagar | +087| —o80 | ~116 | +119 + 431

| Faridpur . +171 | +035| +042 ) +107 |— 020

| Jessore . +o44 | =057 | =171 | —048 1+ 169
Basichat . o —026 | —094| —172{ +458 [+ 1%

June. July, | August.
Inches, | Inches. | Inches.
+ 436 |— 679 — 777
— 691 | — 574 | — 541
— 214 |~ 621 | — 023
— 469 | — 478 | + 1’19
+ 028 | — 144 |— 661
— 108 | — 168 | + 1'55
— 054 |— 620 |— 089
— 453 |~ 404 | — 185
+ 2g4| ¢1208 | — 262

? + 797 {— 997
+ 058 | +1148 | + 209
+ 2o7 |+ 076 |— 310
+ 173 |—1586 | + 557
— 128 |— 2095 | + 273
+ 9g2|— 040 |+ 1'07
+ 743 |+ 24|+ 547
+ 382+ goz2| +1531
—101 |— 207 | + 852
+ 209 | +1252 +1818
+ 781 |+ 8§33+ 229
- 088 | 4 638+ 015
+ 162 | — o017 | T 147
— 009 |+ 545 |— 130
+ 516 | 411747 |— 028
+ og1  + 364 443
+ 1359 | +1097 |— 118
+ 220 | +12716 | — 640
+ 608 |+ 782 |— 434
+ g1y |+ 963 |— 268
+ 388 |+ oS+ 224
+ 039 |+ 288 |— 024
+ 079 +12¢8 | — 433
+ 475|+ 263 |— 018
— 140 |+ 927 |+ 142
— 21 | + 009 | — 368

September,

— 2°95

October,

Inches,

+ 532

+ 206
+ 298
+ 509
+ 350
— 130
+ 73
— 416
- 352
— 101
— 116
+ 848
- 333
— 266
— 315
— 332
— 303
— 399

+ r1o1
— 134
— 085
- 015
~— 107

— 033

— 074

— 158

— 092
+ 095
— 141
— I'53
+ 227
— 157

— 160

Inches;
—134
—116
—1°37

-~1'7>

—0'91
—034
—0'66
—036
—0'55
—071
—073
—0'56
—063
—052
—044
—08I1
—1'13
—1'28

—0'58

November.| December.

ToraL.
Inches. | Inches.

~—030 | —1347
—0'30 | —24'96
—o13 | —1629
—044 | —13'50
—037 | — 472
—0'03 | — 423
—o'52 | —1838
—o60 | —19'27
—o13 | +3525
+ 322 ?
—o14 | +37'99
+165 | +11'77
+042 | —17'87
—o008 | — g63
+026 | + 096
—o'11 | 42706
—o11 | 42920
—00g | +148?
—008 | +4012
—o27 | +1irgh
—0'09 | +1479
—o07 | + 210
—008 | =~ 337
—o13 | + 429
—o14 | — 580
—o013 | +10¢0
—o020 | +1532
—o0'20 | 41020
—o21 | +1076
—o020| +2156
~010| — 126
—o12| + 898
—009; +1248
—0'15 | + 4352
—016 | — 8§26



756

ANNUAL SUMMARY, 1890

TABLE XVII.—Comparison of the monthly and total rainfail (in inckes) in 1899 with th

Provincs. StaTioN. Javuary,

Inches.

Khulna o 4017

Barisal . ! 4035

Alipore (Obsy.). | —o'11

Saugor Island .| +087

Mymensingh .| +258

. Kishorganj +2°04

E- Atia (Tangail) .| +0'95

? Dacca . . +129

§ Comilla . | 4111

g Agartalla o} —048

Noakhali . | —o05

Demagiri .} —047

Rangamatia Hilla} —o48

v Chittagong | =032

\ Cox’s Bazar .| —o0'39

Sylhet .| 4108

! Silchar . . +on1

Cherra Poonjee +0°'53

Tura . .| —o016

Shillong , .| 4064

Dhubri . .| 014

. Goalpara . «| —020

g Kulsi . .| +o009

< Gauhati . o] =026

Nowgong .| +006

Tezpur . «| +o1j

Chardner .| to22

Sibsagar . .| —o31

Dibrugarh «| =020

i Keohima . o +o0°31

.2; Saugor . .| —068
z

S Damoh . «| ~057

02:‘ Jubbulpore o] =~064

E Narsinghpur .| —042

5 Hoshangabad .| =033

e averages of past years.~contd,

———
Pebruary,| March, Aprit, May. Junpe. July. August. | September. | October November.|December.| Toray,
Inches. | Inches.| Inches.| Inches.| Inches.| Inches.| Inches. | Inches. | Inches,| Inches. | Inches. | Inches,

+010| +0710| +1'42 |+ 360 |+ 508 |+ 892 [— 172 ~ 246 |~ 019 | —083 ] —023| +1396
~020| 4112 | +080 |+ 448 |+ 087+ 524 |~ 331 - 248 |+ 790 | —~11§5| —032 +13130

—1°05 | =129 +1°27 | + 402+ 605 |+ 952 | — 360 - 012 |~ 068| —o0'74 | = 037 | +12g0
—~0g9 | —o'95 | +002| 4 982 — 110 |— 035|+ I'S9 + 1’51 |— 087 ~148| —o007| + 800
—0'36 | —r101 | +468|— 083 |— 758 | + 647 | + 318 + 634~ 025 ~084| —o05| +129g
+023 | —o54 | +201 |+ §31]— 108 |+ 549+ 073 + 376 |+ 17931 —o078 | +036| 42036
+048 | —1o02| —161 | + 097 |+ 4792 | + 2193 ¥ 031 ~ 222 |+ 1651 —o'55| —009 | + 672
+083 | +oo5| 4070 +. 265+ 508 | + 352 |+ 404 — 389 |— 087 | —og2| —o19! +1312
+126 | —242 | 250 | + 1762 |~ 317 | — 196 | ¥+ 404 + 462 |4+ 071 | —131] —024| + 677
+062 | —248 | —gg3|— 381 |— 305 | = 050 | = 279 | = 33|+ 445 | —r4s' +123| —1543
+2'59 | —204 | +380 |+ 765 |— 825 +1983 | +11'13 + 223 | 41123} ~1'76 | =039, +4595
-0’71 Otservaltory closed.

—085 | —244} +6'36| 4+ 295|— 090 - o071 | ¢ 223 + v59 |+ 736 | +o59| —O54| ¢ 973
—041 | —1'14 | +138| + 441 |+ 870+ 520~ 1'9 - 085 +1837 | +070 | —062] +3351
—043 | —1'14| +o11 ] ¢ 489 +1620 +1887 | + 304 + 630 | 41943 | +t048 | —o33| +6623
+152 0 —109 | —4'54 |+ 559+ 691 |+ 553+ VO7 + 611 | — 003 | ~r123| +077| +2169
—142 | =250 | +040 |— 364 | +1344| + 427 |— 373| + 374+ 668} —~137! —o44| +1554
+082 | +2000! 41013 | +46'13 | +4329 : —55'56 | + 2256 +5885 | +2272} —169 +001 | +177'78

+069 | 4187} #126}— 206|— 298|~ 530 | + 44 — 107 |~ 124 | —046| —O08 | — 5§59
4042 | —043| +080 |+ 385 — 213~ 538 |+ 1'57 + 203 | + 025 | —o79| —o07| + 076
-0'44 | 4043 | ~o72|— 238 |+ 007 | — 505 | +1086 4 260 | = 40| —016 | —o11 | + 356
4197 | +180 | —or1 |~ 5651+ 095~ 257 |+ 548 + 163|— 41| —on| +015| + 163

+083 | #170 | +018 |~ 1931+ 020 | + 341 |+ 354 | 4 012] 4 075 | —028| —o0a| + &y
+083 | —040| +169 |+ 2131+ 189} + 368+ o'o8 + 049 | + 122 ~054 +013| +1094

+106| +083| +134 )+ 307:+ 675|— o070 |+ 835 + 242 | + 075 | —036 | +056| +2413
~002| +106! —018 |+ 470 1 — 080 |+ 037 |+ 036 + 021 |+ 394 | +186 | —o005 +1160

+1'11 | +4'S4| —107 1+ 903 : + 016+ 377 | + 091 + 093 |+ 953 | —o16| +oB7| +2884

+091 | +162 | —~248 |+ 203 } — 078 | — 240 | + 221 + 130 |— 165 | —0'52 | —032 | — 029

+025 | =09l | +143 |+ o34 1; + 593({— 431} + §39 + 649 | -~ 1115 | =034 | —029 +1262

~0og | —=t1x | +005]— o059 + 036 |+ 849} = 2719 4+ 254 | — 188 | =106 +001 | + 484
—004 | —024 o ~0gl | =216 |— 371 |— 930 | = 661 —1'27 | —036} —057 | —2535
—o023 | —022 | 4023 | —022; —o001 |— 281 |~ 709 — 628 —163| —o34| —045 | —1962
—o31 | —0s2| —013 | +044 | —450 |— 046 |— 732 — 482 | —164} —040| —026 —20'56
~016| —039 | —006 ] —040| —509}— 787 ]— 181 | —~ 840| —r57| —027| —038 —26'72

+009 | —023| +015| +008 | —075|— 612 |— 862 — 809 | —1'44 | —0¢43| —047 —2616
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TABLE XVIL—Comparison of the monthly and total rainfall (in inches) in 1899 with the averages of past years—contd.
e

f'rOVI NCE. StaTioN. January, | Februaryf March, April. | May, Juge. July. August. | September, | October, [November,|December,| ToTas,
J—

Inch. | Inches. | Inches. | Inches.] Inches.| Inches.| Inches. | Inches.| Inches. | Inches. | Inch, Inch. | Inches.

Khandwa .| 032 | —0'14| —~010 | +001 | 4026 | —384|= 673 | — 532 — 579 | —t'16 | —~017 | —O0g2 |— 2372

Badnur (Betul). | —0y46 | 4067} —061 | +010 | +044 | —462|— 742 |— 777 == 800 | —191t | —042 | ~052 |— 3052

Pachmarhi | —og7 | +o39| ~037 | —~008 | +013| —300|— 792 {—1367 | “II49| —207 | —047 —0'58 |— 3970
Chhindwara .| —o71 | +048 | —o49 | 4010 | +0358 —620 [— 7'56 | — 507 - 761 | —1'g0 | —046 | —0'36 |~ 2020
Seoni - .| —067] —o008| —048 | #0858 —o013 | —297 |— 603 | — 838 | = 083 | —215| —047 | —061 |~ 2822

Balaghat . o —033| —o18 | —o29| 4051 | 035} —0662 —11'61 | — 601 — 810 | —2z'11 | —0O85 | —o025|— 3609

Mandla . .| —os6| +#032| —08 | —018| +o0u2} —291|— 708 |— go4 | — 390 | —166 | —o'31 | —034 |— 2330

3 Bilaspur . .| —oug | 402 | —06g | —o07 | #0290 | —50g|—718 |+ 8g8 | — 69t | —167 | —064 | —O29 |~ IT44
% Sarangarh .| —o1g| —o43| —o72 | +143 ] +040 | —220 )= F3 |— 82| 645 | —299 | —o079 | —016 | — 1724
E Raigarh . .| —o12| ~oz1| —0g6| +223| —034 ] —219 [—1T47 | — B9} T 682 | —235 | —068 | —o23 |— 3103
g Sambalpur .| —0356| —o57 | —o9r | +107 | —o55| —231 |+ FIU |~ 564 | T 748 | —rg7 | —o47 | —o27 | — 1595
& Raipur . o —027 | —o27] —064 ) +r41 | +1°57 —555|— 881 |— 193] — 664 | —204 | —069 | —o22 |— 2418
é Dhamtari. .| —o21 | —og0| —049 | +106 | —o0g | —486|— 876 |+ 428 | - 549} —rgo} —04r | —ouy ™ 1730
5 Bhandara. .| .-086 | —o53 | —060 | —oo1 | —o1s | —387 | 71414 ) = 446 | — 555| —1'84| —o771 —o036 — 3314
Nagpur . .| —o061 | —o25| =059 | —o03 | =014 —380 |—1002 |— 6go | = 615 | —229 | —0'55 | —046 |~ 31'79

Arvi . .| —osg| —o21 | —042 | +o019 | —O5 | —4Z3 —~1048 | — 282 | — §20| —=234| —040 | —og2 |— 2739

Wardha . A —og7 | —oog| —O44| +184| toro} —Fo4 —1226 | — 262 | — 493 | —233| —063| —0'36|-— 2599
Brahmapuri .| —o43 | —o16 | =095 | —o0g | —o22 | —437 |—1039 {— 4071 542 | —220 | —062 | —og4r |~ 3533
!Chanda . | —o27| —o61 | —v21| +178| —059 —285 |--1455 |— 107 | *= §27| —222| —o082| —o0j3|— 310

| Sironcha . .| —ogo| —o34| 09| +os5| —009 —206 | —trgz |— 477 | = 58| —z43| -070| —026)— 2876

\% Baster (Jagadal-| —o'r1 | —o21 —075| +102] +458| —478|— 986 |— 009 ~ 18| —266 | —0g5 | —o23|— 1563
(ixchpiﬁ:l:()i.a . gy | —ozs| T952| 4129 +203 —486 | —1060 | —14'54 | =10 | -434| =074 | ~087| = 4508

! Ellichpur « .| —oy43 | —o14 —036 | +o15]| +08o| —1351—636|— 428) — 350 | —240 ) —062| —036}|— 1905
1!Ammoxi . A —o47 | #o21 | TO27 | 40068, +020 —2g8 1 — 651 |— 397 = 334| —184) —040 | —049 )™ 1918

. %Akola . .| —oug| +o07| —o44| +084 | —020| —yxo7 =737 )= 457 — 309 | —227| =049 | —06s |~ 1973
E | Buldana . .| —o57 | —o06| ~O% +1a9 | —006 | —166 | — 634 |— 588 | — 42| —232) =053 | —O050 " 2091
i I:Hnsim . .l —oj3| +oz22| TO24} +O0I +026 | —r1z|— 798|— 464 = 616} —213| —085  —0'50|= 2256
!\’eotmal . | —o2p| +rzg| —Os3| —o0z | —ouz | —vol 1186 |— 482 | = 460 | —zgg| —063} —oag |~ 2589

‘Wun . | —og3| —oug| —09s| #5303 | +0u7) +ouy)—1r9 T AU T 286 | =178 | —o082| —o33| = 2026

| Dhulia . .| —og0 | —006| —004| 4024 —oul —o8g |~ 395 |— 235 —419| —178} —06g | —035|= 1447

: Nasik . A —oo8 | —oog| —o04 | +016 | +124 +106 |— 692 [|— 400 =196} —374} —o53 ) =027 1507
ilgatpuri | _o16| —co8| —o03 | +048 | —o98| +635|—2Bgo|—2yez ) “IAIS —4SE —043 | —og | = 6602
Bousav. | Malegaon. .f —o22| —O12} 004 —o16 | +008 | —rot |- 372 |~ 209 | = 395| —228| —o49 | —0FP | 1618
iAhmednagar —030; —014 —016| +o076| —0B0]| 4140 | = 274 |~ 313 — 343 | —g22 | —o97 | —ou8 |~ 132!
EPoona . .| —o20 —o0g | —o14 | +153) —i20| —L22|= 542 | = 305 - 116 | —g355| —o0'90 | —022|= 1558

e —

L2
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TABLE XVIL.—Comparison of the monthly and total rainfall (in inches) in

TTTe——=—

1899 with the averages of past years—contd

Faste 2 T s ————
PROVINCE. STATION. January, | Febroary.| March. April, May. June, July, | Augost, | September. | October, :Novembur. December. T"“r’-r-—
! T —

. Inch. | Inch. |Inches. | luches. | Inches. | Inches. | Inches. | Inches, | Inches. | Inches. |Inches. | Inch. | Ipcpe,
Lonavla « .| —o007| —oes| =007 | #4'54| —u6s| ~586|—5404 [—2495 | 1831 —422 ) 085 | ~018 | _;506,
Satara . .| —o30| —o10| —orr| +g10| ~116 | —233|—1039 f= §37 | + 036} —330 | —148 | —oys, _ 5.
Mahabaleshvar.| —o0'34| —o04| —033 | +1541 | +028 —987 | ~64'32 | —41°67 —2180 | — 483 | TI3 ) TON | —ragay
Sholapur . .| =007 | —008 | =019 | —0'48 | —o'q7 | —3J1 |~ 415}~ 389} + 11| —379| —094 | —033 !~ 166,
Kolhapur. | —oo7| =008 | =011 | ~066| —211| +103{— 8355 595 + 061 | —384 LTOOn | TR |~ 2085
Belgaum . —007 | —003| =029 | +160| —z42| +169|—3r24 )= 683 + 3ob| —3oz 1 140 | =03 — 1gy
Gokak —0o8]| —cor| —o4r| +283] —018| —108|— 175|= 216! 4+ 1'53] —551 | —rog —064 |~ 855
Dharwar . —o13 ] =o02| +065| 4151 | —137 | —026 |~ 379 = 383, + 258 | —285 ~189 | —ou1 |~ gg
Hubli . .| —or0| =o02| —o24| +234| —o61| —o12|— 323 |~ 280} + 194 —182 136 | —om |- 614
Nargund » .| =019 | —003 | +124| +052| -0o82| —UI5|— U591~ 2724 + 470 =607 —o94 | —oz9 - 734
Mundargi. .| =022 o —0o4 | +325| —ogo| —o8s |+ 139 — 32| + 231 | —g02 ~140 | —o10 = '99
Kalghatgi .| =009 o —o030| +104| +006] +202|= §50]= 323 — '3 | =156 —1'22{ —o2 |~ 1013
Bijapur . —006 | —005| +00a| +050| 4027 | —ro7 | —219| —067 +407 | 456 “r3s 1 —otg B 562
Honavar . Jo—o18 o —o11 | +415] 4316 +072 |-—3349 | ~1L'O1 —4'27 | =372 | —¥10 | —013 | — 4688
Karwar . —o'13 o | —oo4| +488| y193| —397|—3reg | —664 | —698 | —256| —148 | —o12 |~ 4620
Goa . —018 o —ooz | +494| +o65| —387 |—2712!—1r29 —480 | —328 ) —1r16 | —o009 | — 4622
Vengurla —o21 o | —006| +337| —o29| —483|—2044| —966| ~—~619| —018) ~093 | —o17 — 4960
Ratnagiri —o6g | —001 | —oo1 | +026} —y2 | —218| 2479 —1003 ) —324 ! —U'74| —o7r| —ao7 f— 4363
BousAY™ \ | Colaba (Obsy.). | —013 | —002 | —oor | +¥5s| —ost| +01s | 2005 | —983 | —733| —181] —0S0, —oos |~ 5855
Byculla (J. J.{ —o17 | —0o1 | —o'ol +087| —o1c| +019|—2498 %_11'37 ! —905 ‘ —2'54 | 021, —oug— 4742
Tﬁa":f“a‘f' | —o20| —cos! —006| 2036 +o40| —449 |—3879 1‘13'43 i =876 —294 | —o025 ‘ ~-003 | — 5826
Matheran .| —oo0g | —o01| —o0r| +146| —o22| +387 [—6104 E 3347 —2318 ; —492 | —100 | —005 | —11766
Surat —o04 | —002 o | —oor| —ory| +664|—1539 | ~sos | ~615 | —r73) - 037 T b
Broach . .| —oo05| —002| —o02| —o01| —o13| +046|—1572 | —782 —617 ! —162| —0B | —ooy | — 312
Kaima . .| —o003| —015| —002| —o004 | —018| —071 |—1466 | —896 —33) =057, 035 E o5 | = 289
Bariya . .| —o03| —023 o ) 4051 | +131 |—1640 [—1168 1  —852 | =09y | ~o'1g i —o0'10 | — 3634
Godhra . .| —o0y | —0'13| —001 | —001| +053| +06o =1480 —1139 —7451 —099 | —016 | —006 |~ 3390
Dohad . .| =007 | —017 | —001} —003] +o029| *+339 ! =761 | —820 —1gt | —rig| —ou9 ! +o1q | — 1556
Ahmedabad —o003 | —008 | —o01 | —002| —035| —093 %—11'77 —834 —291 | —063| —021 | —o03 |— 2560
ldac . —o05 | —0'14| =003 | —002| —0co5| +008 —1648 |—11'54 —556 | —o0'05 | —025 ! —o07 | — 3416
Deesa . .| —o016| —o15 | —o0p | —oo0s| +ogg| —137| —o56| —784| ~—360| —o's0 '”0"55 +o03 | — 2394
Wadhwan —005 | —006 | —004 | —o001 | ~oo5| +006| =797 | —342 —3%40 | —0Y9 | —O53 —003 | — 1499
Palanpur . | —o12| —020 | —007 | —001 ] —o11 | —o30 | —1100 l—!o'46 —~521 | —o048 | —o'11t i —o08 | — 2815
Rajkot . .| —005| —010| —0O01 | =—00r| +012| +068|—1139 | —595 —264| —070| —037 | —o'06 | — 2048
Songad . .| —004| —008| —0'06 | —004 | —o'14| +088| —go7 —421| —339| —r75| —035 : ol
Jetalsar . .| —o05| —o12 o o +020 | —554 ;-‘3'57 P TO70| Tre7 | —oos l! o | T M
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—

1890 with the averages of past years—contd,

i

!

¢

PROYINCE. STATION,
e
‘ {nch.
|
Aurangabad —016
(Cantt.)
 Hingoli . .l ~039
' Parbhani . —0'07
Nanded . o —013
Bheer . o —0'12
‘ Mominabad> . ‘} —021
{
[ndue {{ndur) .| —00b
Karimnagar(Y eI; —0'23
gandal). 1
Kundi (Medak) | —006
{
Shumsabad(ibra-| —o07
himpatan). ]
“undanuily lbra- a-| —0'03
himpatan). i
HypERA- Dharasev (Naley o002
BAD. . durg) ‘
Bmar (Bidar) . } —0'02
{
Gulbarga (Gulv; —oag
barga). $
Bolarum ; ~—012
|
Secunderabad . é —025
Hyderabad (Re- | —q11
sidency). ]
Zanawada (Hy- f —~008 |
durabad). } f
Bhongir (Nal-| o116 (
gunda). \‘ |
Hanumkunda | —o28 |
{Warang-il) | ’
Sirpur Tundur , —00y4 l
!
- Palmoor (Mah- o }
bubnagar)
; Raicnar ] —003
Raichur (Cantt.) o
4
Raembha , ~020
Gopalpur ~011
" Aska . -0'23 i
Vizianagram ~Q13 1
.  Bimlipatam — 001
< .
% < , Rayaghadda .} ~o14
< .
= | Nourangapur -0'14
i
;Gunipur . -008 |
1
; Jaipur . -0'07 }
;yKoraput . .| =010 (
!
\| Malkanagiri ~007 J

Janoary, | February.

Inch,
+0'14
—0'18

~0'00

—003
—0'15
—007
~-0'09
—017
—013

~~0'21

- 010

—~0'11
~a76
—-053
~ 060
—039
—043
—028
—033
—061
~0'10
~G'0g

—006

J 4+ 288
\
|

April,

Inches,
+167
+ 113
+312
+279
—023
+0°35
+ 264
+ 115
+ 222
+ 105
+0°65
+0'77
+025
+ 051
+0'55
+ 021
+ 0238
+1g8
+063
+0'86
+203
~—0'48
+0'42
+1°0g
+311
+173
+1739
+0'33
+010

+251

+2'54
+ 193
+ 107

+1356

May,

Inches.
—0'35
+ao22
—~003

—013

USSR —————

June,

Inches

July,
Inches.
—641
=714
- 657
—~6'94

—575
588
~862
—604
—475
—317
—~363

—~556
~786

~409

{
—~2'90
—412
—~450

~333
| =11 ‘88

i
5
§

I

Avgust,

Inches.
- 187
~4'61
—~—&02
—~—607
~415
—661
~4'55

~122
—137

~168 z
—2'45 {
~—549
—362
~—537
—2'94
—-0'07
+ 063
—434
—3'56
—543
+088

—703
—396
—470
+ 466
—3s®
—0'67
+ 1'99
-0 14
-395
+0'57

—-297

+002
~265

+0'17

Septembet.
{nches,
~—590
—412
—538
~7'95
+1'14
—449
—737
—355
-390 (‘
—308 ‘
—3'65 \
—1'0t
—768
- 1'09
—3'00

—2:03

—286
—394
—433
— 624
—-4'89
+404 |
+ 112 l
+1'55 L
~574 l
—49 l
—097

+117
~254

-3s7

—815
— 328
—~g999

~553
~714

October, |November.|December.] Totau.
[nches, | Inches. | Inches. | Inches,
—254 | —1'15}) —o070 | — 1886
—2§7 | ~100 | —043 |— 2473
—294 | —074 | —027 |— 2462
—aq01 | —0f€1 1 =063 | 2013
—399 | —1°15 | —003|— 1237
—2g4 | —1'42 | ~—0097 | — 2426
~237 | ~T08 | =039 |= 2'37
—308 ) —1'10 | ~0'33 | — 1488
—zgg | —118 | —oz0 = 1456
—2'80 | ~160 | ~—018 |— 1333
—291 | —1'44 ) —008)— 1677
—248 | ~—0'gl | ~o0'41 |— 20'31
—q02 | —1'32 | —o062|— 2513
—326 | ~071 | ~o028 ]~ 1550
—339 | =106 | —0'35 |— 1445
~319| —0¢8 | —o023 [~ 1295
—321 | —130 | ~—045|— II'g9
~268 | —118 | ~o'0o1 |— 1783
~325 | —198 | —o0'13 |~ 1514
—-—2'33 | —1'22 o] ~ 1899
—237 | ~119 | ~076|— 2066
~352 | —1'02 o |~ 1568
—386 1 —1y2 | ~ouz |~ 1564
—g05 | —113| —ou7 |~ 1496
+848 | —231 | —08g |+ 1078
+29g6| —46g9| —067)— 1304
4282 | —225| —og2i= 841
—2cp | —245( =116+ 240
#2720 ) -293 | —ro0;— §93
—119 | —161| —038 |~ 1209
~286 { —~085 [ —o008 |- 2192
+015 l —vg3 | —e33 T 399
—g34 | —var| —o05 |~ 2733
—380| —rg8| —o1g |~ 2269
~28y | —~voOt —q'Qg | ~ 2393
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TABLE XVIL.—Comparison of the monthly and total rainfall (ininches) in 1899 with the averages of past years—contd.

!

ProviNcE, Station, Januvary, | February. | March, April, May. June. July. Aungust, | September. | October, Novcmber.:Decenber_
!

Inch. | Inches.| Inch. { Inches.!| Inches.| Inches.| Inches.| Inches.! Inches. | Inches.| Inches. ! Inches.

(| Narsapatnam .| =018 | -033| ~098 | +116| —002 | +103| =340 | =177 | +3I0| -559 | —251 t ~082
Vizagapatam .| —~006 | -020| —034 [ +06g | +071 | =141 Observatorly closeds !

Cocanada .| 4015 | ~028 | ~026| +104!| ~139| —199| —461} —r20 ~580 | —-376 | =415 I -0’79

Rajahmundry .| =016 | —023| —o029 | +147| ~1'56 | —2g9o| —60g4 | —1'81 =217 | =555 =200 ‘ -017

Ellore -017 | ~oog| -038 | +r52| =00z | =186| —342| —073| +I56| —614| —243 ‘ ~0'32

Masulipatam .| =020 | —004 | —027 | +576 | —134 | —309 -418] =189 +377 | =698 \ —4'57 E ~0's9

Guntur ~0'26 | —01§| =049 | +568| ~088 | -155! —274 =207 —-242 | =600 E —252 | =041

Vinukonda -0'21 | —00z| —o'51| +681{ —ogt | =218} —128 1 -1'08 4008 | —~6o04 ' —3'45 E -0'59

Ongole . ~022 | —007| =024| +310| =072 | —~155| —186| —r2 -016 | =743 ' —7'57 ‘ ~1o1

Nellore . .| —042| =~008| —020| #296] —0g2| —r10| —195| +0'26 ~-1'44 | +651 —g08 =333

Udayagiri o —035! =024 | ~049 | +393| +013| —vop| —v7r| —vI17 ~185 | =503 641 } ~2'01

Tada . =057 —046| —~o021| +261| —r44| —1'ig E ~185 | -144 +577 | +16'54 1026 ‘ -3¢0

Kurnool . -005| —oo03| ~038| 418 | —162| —293; =438 | ~066 ~126| =323 —097 : -016

Nandyal . . ~008| —go3| 4013 | +o31| +301 | —266 ~g09 | =266 ~434 | —408 , —107 —0'20

' Bellary . i =011l | —po3| —046 | +147| —112] —006 i -1'35 1 =133 +413] =245 —111 =022

i Gooty . 1 =004 | =005] —008 | 4146| —085| =15t E —-275 1 +126 +348) —-371 : ~0go  —012

:é. Adoni —0o4| o | —ozg| 4rso| —o3s| -38a| =334 | —roz| +az | -3641 —088 o7

é Dharmavaram . =091 | —o11| =018 | +044 | =095 ' ~1.97 ! -165{ —130 +247 | =278 —o's7  —026

E Cuddapah o =016 | —p04| =019 | +060( +21§ ; -257 ’» -343| =310 +1091 —284 —269 | ~0'76

= Madanapalle .| —-013| =014 —035| +617| =017 ' -204 § -2'¢g0 | —263 +373{ +068 l —-374 -097

i Chittoor . o =029 —~020] -034| +383 1 =134 | —-130 { -229 | =338 —233] 41234 =456 ~—156

Vellore o =O'St | =033| —018| +623| —o0bg4 ' =211] =279 —377 +119 | —1'77 1 =574 =217

Chandragiri .| -020| =023| —o024]| +225| +038 ; —096 | ~r51 | =122 ~064 | —006. —679 ~216

Arcot . o) —037] —o045| —033| +535| —OI14! =273: =303} =040 —0B0| 41201 —58 —238

Madras . .| —08 | —028| —039| +218] ~108} ~1s55! +030| =213 +124 | +1145 1225 =483

Palmaner . —016| ~018| ~040 | +457| 4015) —251} =261 | =442 +049 { —0'56 r —428 =087

Saidapet . ~o5t| =019l =032 +304| ~002| =209 +248 =314 -0'50 | +1544 ' -1366 —-599

Chingleput -044 | =031 —013| +399| =020{ ~r40! +118 ! ~189 -097 | +7'37 ‘ —784  —259

Conjeeveram .| -044| ~030| =012 | +315| =to1 | =120 —116 =156 —166 | +13'49 : —703 =172

Tindivaiam .| «043| +073| —o12| +680 | +r107 | =154| 4013 =392 4021 | +477 ! ~-629 —268

Cuddalore ~084| #100| —-038| +373| —103| =028 ~144: ~225 +237 | +1505% i —948 | =360

Vriddahchalam.| —028 | —o031{ =-o0j30] +251| +202| =yi7| +052 . =369 +001 | +599 i -506. —276

Udayarpalaiyam | ~o25| —o032| -o034 | +319| =175 =086 | =237 ! ~046 -061| +949| —524 | —2°23

Salem . —026 | —o2t | —08; | +38 | =056 | ~276| ~gos| —sos| 4611 | =395 | =235 | —om

Atur . . —-o029| —028| ~077| +r1r41) +028| ~178) -220 ; -2'07 -0'55{ =004 i —448 | +038

Torar,

——

Inches,

~ 99t

—2304
—21'41
-1248
- 1562
- 1381
- 938
-1897
~ 88
-1627
+ 358
-1378
-16'76

264

381
- &5
- 688
—1194
~ 1’59
—-1292
—12'59
—-11'38
- 997
- 814
-1077

546

PRSI
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TABLE XVIL.—Comparison of the monthly and total rainfall (in snches) in 1899 with the averages of past years—contd.
@

PROVINCE. l STATON, January, | February, | March, April, May.
|
e

‘ Inch. | Inches. | [aches. | Inches. | Inches.

r Shevaroy Hills.| —o034 | —o024 i -084 | 4g52| —2ot
cl Kumbakonam .| —035| —047 | —9052 | 4242| +098
Tirupatur —o15| —033 | —0'50 | 4243 ] —0'34

Hosur .\ —o20! =026 —049 | 4135] +079
Tranquebar —080 | —043 | —013 ) 4459 | +0°50
Negapatam —o'31 | —o0'70 | —oo7 +471 +0°57

Tanjore . —og1 | —0°40 | =046 | 4 458| +1'03
Patukota . —061 | —0'44 | ~049 4io0g| +999
Trichinopoly .| +o'07| —057 ! —062 lt +780 | —039

Karur . —o023 | —011 | —0°33 '1[ +345 | —o69
Coimbatore .| —o22 | +018 | —0'58 | +390 | —%o0I

] Kollegal . .| —o1g | —o11 | =093 4049 | —VSS
§ Dindigul . —048 | —042 | —O57| +617| —! 78
? Madura (Obsy.) 045 | —039 | —O70 g +695| —200
é Vattanum —0g40| =086 | —085 | 4851 —163
E Periyakulam —062 | +228 | =190 | 4+2'58 —231
Tinnevelly .| +o006| +129 | —118| 4433 —1°00

T uticorin .| ~os0| —oar | —061| 43u8| —o90

Satac . ~032 | =058 | —I'l4| 4+385| —161

Cochin . +0'75 | +507 { 1024 | 4994 | —047

!. Palghat | —oos| +025] =oBa| 46871 —130
Wellington —~07¢ | #voz! —F51 | +865| —2353

! Manantoddy 020 | +001| —126| 4282 | —110

. Calicat . .| —ou1g; —o18| —085| 41713 | —459

i Tellicherry ~0j0 | —o10| =044 | +11:34 | —3F20

| Canvanore .| —036 | —o2z | *1T4]+ 1085 | +2:38

L’ Maangalore A ~014 | —007| =012 4972 —363

| Bangalore ~o1g| —013| —0'50| w202} —020

. i Mysore .| —008| —015 —068| —107| =116
‘3 Shimoga . —o'06 | —o12 | =010 | 4269} —267
LE < | Mercara . .| —o21| #0790 | —078} #167| —307
< Kolar . | ~o018| —oo04 | —O57| +364 | +4'23

g, Tumkur . 1 —~016| —o20| —0736 1 —002 o

E \ Chitaldroog .| —o19 | —003 —0'239 | #2857 ) —i41

June,

Inches,
~z'27
—2'22
~2°62
—~2°18
—-—0'91
—0'46
- 135
—1'43
—1'24
—o'84
—1-28
—~0°93
—1 80
~163
—~0'86
-—1°06
~—060
-—0'20
—065
—169
+1°90
~ 0°47
+583
+625
~—369
—244
—r11t
—2°49
—0'79
+2°93
+9°54
—3'36
—2"68

-—121

July,

Inches.
-302
—2'37
—2'06
~246
—0°26
~0'44
—0'86
—Is3
—0'56
—093
- 096
=193
- 133
-—159
—0'g6
+105
—0'23
—018
+013
—13'48
—521
204
~—10'39
—1601
-24'10
—23°59
-2643
—3'5!
—217
—4'90
—1868
-338
—3'68

—2'03

August. | September, | October, |November.|December.] ToTar,
Inches.| Inches. | Inches.| Inches.| Inches.| Inches.
744 +637 | —294| ~594 | =113 | ~1428
—2'02 +039 | +802| —543 | —262| — 419
-—2'04 —4'45 | +0go| —rg" | —1'36 | —1333
-—2'10 +428| —135| —3'59 | —o063| — 674
—-2'34 4022 | +2236 | —11°58 | —~9'77 | + 1'45
~1'76 —109 | +27°05 | —470 | ~811 | +1449
-—4'02 +137| 401 | —369 | ~2z'50 | — 250
- 486 +296 | +425| —240 | —327 | + 32
—4'14 —y1'21| ~264 | —459 | —177 | — 986
—2°71 +264 | —253| ~287 | —rzo| — 734
—~1'15 +o013| +536 | —315| —o7g | — 1’57
—4'39 +6'32 | —467 | —2'55 | —o'12 | —I05L
—0'68 +365] =023 | —4'54 | —0'59 | — 260
—4'00 —166 | 107 | —4'53 | —192 | —1299
—~1'64 —151| 867 | —524 | —q21| — 098
—1'22 —r13) +136 ) —g32| —118| — 647
--0'49 +o'14| +020 | —484| —0'58| — 256
—0°33 —o56] +833| —513 | 206 + 093
—1°29 —~143] —1'90 | —1'84 i—rSg — 867
—~5°20 —647 | —250] —506 | —0'04 | —1801
—288 —137| +374| —283} —o070| = 243
—1°31 +388 1 —383| —744 | —2'72 —1009
—6'83 —018 | —244 | —2'33 | —o0q1 | —16'30
—1089 | =430 | +099 | —378 ) —141 | —1747
—14'43 —540 | +126| —320| —o87 | —a¥15
—3'66 —2y42 | —179 | —322 | —o49 | —3382
-10°15 —333| —284 | —203 | —0'50 ~40'63
-393 +568| —399 | —215| —o39 | — 984
—~2'53 +312| —389 | —r74 | —o4q | —1r'58
—2'31 +318| —o81 | —143| —o37| — 387
—226 —~183| —547 | —264 | —031 | —2325
-323 +350| —116| —276 | —0's3| — 384
~1'70 +972 | —g15}) —152 | —039 | — 4'14
—1'31 4031 | —318| —228 | —o1 | — 9'36
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T ———

PROVINCE,

Mvsore
aND Cooro
—egoncid.

CevLon.

BurRMA,

i

STATION. January. | February, | March, April, May, June, July, | August, | September, | Octoker, Novemnber.|December,
Inches.| Inches. | Inches.| Inches. | Inches.| Inches. | Inches. | Inches,| Inches. | Inches.| Inches.| Inches.
Chikmagalur —022{ —010 | —073| 4690 | —217| +042 | —574 | —239 +1§7 | —243 | ~237| —O5!
Hassan . o/ —070; —009| —0'51 | +506 | —r8 | +103] —4'52 | —235 +384 | —247 —183| —o062
Trincomallee +185; —1'80| 4061 +143| —201 | —1'52 | —003 | —4'1§ —t81 | —o11|{ +189 | +502
Colombo . +38 +088 | ~406| —440 | +562| +098 | —405]| —325 —359 | —137 | —a03| —a13
Ratnapura —080 | =293 | —263| +272| +363] +554 | —615| —511 —859 | +384| —046| —29;5
{Puttalam + " .| 4+872| —ou11 | +039| +204 | —ri11| —1r44 | —044 | —092 =096 | +1'53! +032| —442
i Auuradhapura .| +263 | —og37 | —256| 4277 | 4017 | —166| +069| —2o01 —0'50 | —046 | +034| —300
| Mannar +0'53 ~ —o08g | —080 +062 +353| —062 | —025 ] —053 -—0'Q4 + 404 +656 | —490
Jafina + 028 [ ~125 | —098| +364 | +o032]| —076 | —071 | —I'50 —o062 | +1258 | —~386 | —823
I Batticaloa +723 ‘| —245 | +362| +o84 | —172| —r'1r | —roo | —i17%8 ~—1'16 | +549 1 +501| +993
' Hambantota +8153 i —16g | —142| +033| +114| +028| —0B1 | —1'37 —2'14 | —230 | —o8 | +206
“ Galle . +1°31 } —111 | —1'23| —248 | +660| +078 | —o11 | —076 —~637 | +437 ] —556 | —194
i Kandy . ol +403 f —259| —018| +955 | +128{ +086| —179| —177 +113 | +480 | —s562| ~174
% Nuwara tliya .| 4764 ] —213 ! +048] +522| +632| ~oor | —337| =35t —0'l4| +382| —281 | —y42;3
i Hakgaia . —109 —2z51 | +019| +449 | +205; —029 | +024 | —224 —0'10 | +127 | ~161 | —647
| Badulla . #6983 : —332 ) +1g8} +182) —391 | —24§5| —r1o3{ —2'74 —o041 | 4318 | —22 | —247
\! Kurunegala ./ 4417 E —186; —282 | +537 | +ro1| 40634 | —202} —346 —206 ) +183! —662 | —i45
l Akyab . o omory —o 9| —o46| +136| +308| +o27[+2384 ] —540 4301 | +415| 4202 | —0y8
: Kyaukpyu —o12 : —003 | —025( +061 | t15y5| +189  +524 [ —1544 ~635351 +357 | —127 | —054
i Sandoway -008 ‘ —o005 | —o11 | —063 | +1949 | —417 {+2350 | —612 | —364| —343 ’ ~i33 ! —o
1 Rangoon . ol =012 ' —o027 | —018| —1'10 | #1345 | —410| —509 | +833 +208 | —482 1 —246 | —o 07
, 3assein . —018 —o023; —0035| +045 | +228 | ~014 | —2g2) —538 —12 | —163 ] —027 | —o'11
| Diamond sland —o22 —009 ;. —o001 | —0g8 | +1745| —777 |—1558 | —740 —916 | —549 | —513 | —082
l Henzada . ./ ~007., —021 ‘ —004 | —045 | 4472] +18 | +o027| —587 —168 | —209 | +038| —o007
: Myanaung —005 . —003 —001 | 4046 | 4413 —r22 | +038 | +242 +412 | ~213] —083! =012
‘ Prome —o0o02 ' —oo1 ¢ —o0o02} +ri12| +252| —130 | —225| —286 —130 | ~3331 =119 | —008
E Thayetmyo —0'01 i —o003 —oo07{ 4061 | —034) +010| +188 | —165 —258| —396 | —o079| —o013
Mandalay —008 [ —007  —o021| —1'37 | 4057 | 4074 | +207 —1'60 +106 | —137| +783| —o'11
Shwebo ., o 4027 ‘ +013 "' =028 —074 | 4364 | —206 ] —~1'50 | amlI'1g +163| +285 | +0065{ —o05
Ye-u . +003 ' [4] ‘; —048 | —ri12 +315 | —o0g4 +052 | -013g9 + 357 +2°41 +064 | —o004
Minbu . —005 i —002 I (o] —O0'5t +777 | +123] +196| +073 +124| 4017 | +074 | —041
{ Pyinmana - 005 i —o009 = —002| ~-070 | +273| +3551 +4'53| —o094 —176 | —~219| =073 —o'11
Pagan .| —ooy4 ; —o03 : —016 | —057 | +016 | —316 | —209 | —0'78 —2'50 | —1'15 | —025| -—01i6
Kyauksai . -021 ; —004  —015] —1'10 | —016 | —~g05| +074 | +115 +302 | —016 | 4321 ~-o'31

Inches,
= 776
- 496
- a'63
—15'56
=138
+ 360
— 396
+ 615§
— 109
+22'60
+ 134
— 651
+ 796
+ 688
— 607
-~ 567
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TaBLE XVIL—Comparison of the monthly and total rainfall (in inches) in 1899 with the averages of past years==concld.

Provincs, Sration, Janaary, | February.| March, | April, May, June, July, | August, | September, | October, November.[December.] Torar.
Inches, Inches, | Inches, | Inches. | Inches, | Inches. | Inches, | Inches, Inches, Inches. | Inches. | Inches. | Inches.
Bhamo . .| ~017| —00§| ~063 | +o54| +692| +031 | +880 | —225 —027| +340 | +08 | —3'40 | +16'66
Kindat . o 4017l 4009 | ~125 | —rg2 | 412719 | —072 | +496 | —242 +017 | +135 | —rog | +033 | #1236
Magwe . .| O | —004; o0 | =078 +611| —085| +060| +039 | 4252| —os8| +138 | —058| +817
Yemethin o =002 | —013| =011 | —r14| +155| =265 +270 | +3'27 —37t | 4139 | +337| ~0a6)| +406
3 Fort Sagaing .| =005 | —000 | —0'24 | —103 | +155| +1'08 | +541 | —202 —063 | —1'57 | +2'56 | —o22| +478 ‘
5 Miogla . .| ~014 | —004 | —0'55 | —1'71 | +400 | —066 | ~088 | +298 +6'59 | +820| 4001 | ~006|+1774
é Toungoo . | =007 | wo13| ~004 | ~—044| +248| —332|+1123} +1'C0 —239 | +073| +130| —0'17 |+ 1098
é Shwegyin .| =012} =039 | —028 | 4016 | +1'86| +1'53] +136 | ~882 —349 | ~g02 | —0'42 | —0'08 |—13'71
Moulmein .| =018} —~013| —o25 | —007 | +320 | —1097 | +505| —~837 | —g06| —458| +066 | —0'02|=~2473
Tavoy . o —019| —058| +og1 | +358 | +1472 | ~903 | +1575 | +278 +#115| —g580 | +039 | —0'00 | +2269
Mergui ) =044 | —172| 326 | +578 | +602 |—11'g0 |—1715 | —0Q2 —404 | —772 | 4080 | —0'28 |—2831
Myingyan ,j =006 | —007| —010| —029 | ~068| —2:21| —079 | +067 —0'43 | ~288| +094| +053| =537
Monywa . .| © | =001} —o37| —070| —120| 4118} —253 | +590 4079 | —202| +0§8 | —o15| +147
Port Blair .| —©78| =104 —o25| +286| —2's4 | ~8'53| —g23 | —540 +466 | —gog | —257 | —2'57 {—2848
Bfmf'{ Cocos Island .| —933| +031| —oo1 | +208| —2'75 | +1'47 —718 | —4'55 +1'15 | =277 | —636 | ~—1'56 |—20'50
Leh . .| =o19] ~013} —012 | +003| +029| 4018 —027| +0°50 ~016| —016 | —010| =013 | ~020
Srinagar . .| TV91| +139| —o4g | +229| —Og | —222| —6y7 —560 | ~246| —0'16| 4001 | —0'39 |—1532
Kasnuix Skardu . ~1'9g7| +100| —082 | =375 | —052| —036| +017 | —087 +003 | —002 | —003 | =076 | =702
Gilgit . . —o12| #036| +o039| —066| +025| ~002| =070 | +022 +016 006 —005 | —007 | ~0'30
Narar .« Katmandu .} tos4]| —043| —o001 | —007 | +04g| —121| —242| 4085 —333 | =189 | —018 | —o25 | =811
/| Meshed . . —018| +046| 4018 | ~124 | +034 | —022| ~003| —002 —o10| 4051 | +067 | +164| +201
Teheran . o] ¥923| =000 | w217 | =024 | —034 | —001 | 051} —009 4073 | =004 | +031{ +028| —1'92
Ispaban . .| ¥999| 4033} —056) —093 | —017 o —0'10 0 o —007 | 4091 | +044| ~—066
Bushire . .| —249} —050| ~085| —058}| —002 o 0 o o —0'10 | —042 | +027| —469
Jask . .| —961| —0gs| ~04s5| —006| o o | —oog| o o | =oo7| +or7| +234| +onu
o |l Muscar . .| =230 —o8s} +o047| —o0s o o | —oo8 o o ~004 | =094 | —o0a2| —a27
é Baghdad . —133| —235| —1'38| —085 | ~021| —001 0 ~0'13 o +006 | +005| —o79| —6'04
E Aden . .1 *010} $063| —~1'16 | ~066 | —021 | —00O1 o —0'19 —021 | ~002 | =021 | —049| —243
:’; Perim . .| =050} #007| ~033| —003] +205 0 ~002 | +078 o ~009 ' —006| —o010] +1'97
Kabul . . 4 —072 | —1'9g4 | =131 | —027| —037| =039 | =017 0 +064 | 4027 | —~008 ?
Kashgar . .| —o42 o —025 | ~012 | =165 —033| —0'38 +098 +003 | =007 | —004] +008| =215
Zanzibar . -161 | —296) +1'14) 4012 +1043 | =023 | +196 ] +1°00 —061 | =29l | —2'42 { ~—1'52{ +11°'39
Port Victoria| +0'55 |—1471| —168| —0'57 | +082| —346| +111| +004 +6'g1 | +335| —264 | —006|—1034
IVI(E:ryifi‘:xes“.CS)' —487) +038| +387 | ~08| —260| —034| + 066 | +0'94 +024 | +065] —008| —3'55! —5 54
W
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TABLE XVIIL.—Geographical summary of rainfall anomalies in 1899.

METEOROLOGICAL Division, Are:;,ﬁ:g:m bi‘t‘:t’m?f gﬂ:g“ﬁl Actual rainfall. Nf,?é‘;:ff“ ;I;I?%::;'E‘Ef: :;lt::;;{i.}c;
. X 1 inch,
Inches, Inches. Inches,
I. Punjab Plains . .. .. 120,000 20 2171 893 —12778 1,533,600
11. North-Western Provinces and Oudh . 83,500 44 38'07 3543 - 2°64 220,440
I11a. Rajputana, East . . . . . 67,000 29 2702 1190 ~1512 1,013,040
1115, Rajputana, West . . . . . 58,000 10 12'51 1'32 —11'I9 649,020
IV. Central India States . . . . 91,000 26 4426 2429 —19'97 1,817,270
V. Bihar ., . . e e 30,000 15 475 6265 +1790 537,000
VI. Western Bengal . . . . . 38,000 14 52°75 50°73 - 2°04 77,520
VII. Lower Bengal . . . . . 54,000 28 65'53 7663 +11'10 599,400
VIIL. Assam and Cachar . . . . 61,000 17 9519 105'57 +10'38 633,180
IX. Orissa and Northern Circars ., . . 27,000 32 52'7% 4218 —10'57 285,390
X. Central Provinces, South . . . 61,000 19 5346 2611 —2733 1,668,350
XI. Berar and Khandesh . . . . 43,000 13 3641 1479 —2162 929,660
XIH. Gujarat . . . . . . 54,500 13 3382 7'33 -20649 1,443,705
XHL Sindand Cutch . . . . .| 8o | 10 859 077 — 782 531,760
XIV. North Deccan . . . . 48,000 13 3083 1879 —12'04 577,920
XV. Konkan and Ghits . . . . 16,000 1 139'95 7196 ~67'09 1,087,840
XVI. Malabar and Ghits .. . . 18,000 8 11450 89'98 —24'52 441,360
XVIL Hyderabad . . . . . . 74,000 17 34’58 1653 —1805 1,335,700
XVIIL Mysore and Bellacy . . . . 58,000 18 2928 21’57 - 7n 447,180
XIX. Carnatic . . . . . 72,000 36 36'94 31°00 — 594 427,680
XX. Arakan . . . . . . 11,000 6 152'36 180'49 +2813 309430
XXI. Pegu . . . . . . . 32,500 7 72°24 74'52 + 2'28 74;100
XXII. Tenasserim . . . . . . 10,500 4 17330 16229 ~—1101 115,605
XXI1II. Upper Burma . . . . . ? 13 39'02 44'93 4+ 591

On the mean of the whole area represented in the above table there was a defect of 10°41 inches or, excluding the
Burmese Peninsula, of 11°14 inches.
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TaBLE XIX.—Geographical summary of the distribution of vainfall in 1899 according to seasons.

J“rN‘“‘RV AND FEBRUARY, MARCH TO Mav. . JuNE TO OCTOBER. NOVEMBER AND DECEMBER,
METEOROLOGICAL DIVISION. | Normal | Actual | Differ- | Normal | Actual | Difter- | Normal | Actual | Differ- “Normal | Actual | Differ-
average. | average.| ence. | average.| average.| ence. | average.| average.| ence. | average. | average.| ence.
Inches. | Inches.| Inches.| Inches. | Inches.| Inches)| Inchesi Inches.| Inches,| Inches.| Inches. Inches.
North-West Himalayas «  o| 643 | 373 | —270| 721 | 406 | —255| 4154 3418 {— 736 | 174 | 013 | —16I
Punjab Plains LS 078 | —146 | 275 roq | =171 | 1622 710 | — 912 | 075 002 | ~073
North-Western Provinces and| 148 083 | —o6s5 1'41 1'59 +018 | 3569 | 3419 |— I'50 [ 045 o —045
R:i):‘ik:“ . . . «] 055 0 —o's5 1 076 oo | —016 21'59 8'53 | —1306 | 039 006 | —0'33
Centra! India States . o| 097 o4 | —o'57 o8o 0’57 —0'23 41°76 2331 | —1845 | 073 003 —0'70
Rihar . ¢ . e s TI9 187 | 4068 | 251 392 | 4141 4034 | 5532 |+1498 | 034 o —0'34
Western Bengal and Chota | 138 @ | —oog | 359 407 | 4048 47.;3 4532 | — 181 | 063 o —065
Nagput.
Lower Bengal N 179 | +o38 | 1064 | 1248 | 4184 | 5225 6249 | +1024 | 079 003 | =076
Eastern Himalayas. . 163 224 | 4o59 | 1838 1924 | 4086 | 10453 | 11007 |+ 554 | 050 0'71 +o0'21
Assam and Eastern Bengal .| 183 266 | 4083 | 2277 | 2400 | +123| 6930 78'12 [+ 882 | 127 o079 | —ou8
Orissa and Northern Circars 0'74 o020 | —os4 | 475 643 | +168| 4468 | 3590 [— 878 | 242 ooy | —238
Central Provinces, South of 086 o032 | —054 184 189 +005 | 4958 | 2390 | —2568 | 090 o —0'90
Berar and Khandesh . .1 053 025 | —o28 rig 2'00 4087 | 3356 | 1250 |—2r00 | 119 o —119
Gujarat . . . . « 018 ) —0'18 | 037 038 +o'01 3272 750 =-2522 | 035 003 | —o0'32
Sind and Cutch . . 053 00z | —o51 | 046 0'55 4009 822 o1l |— 811 | o022 ooz | —o020
North Deccan . 0’19 0 —o19 | 336 382 | 4ou6| 2571 1496 |=10'75 | 1'35 ) —r'35
Konkan and Ghats. . 023 0 —o23| 171 sy | +373 | 13238 6356 | —~68'82 | o097 o002 | —o95
Malabar and Ghats . o] o030 112 | 4062 | 139 | 1793 | 654 | 9853 7058 | —27°95 | 409 036 | —373
Hyderabad « ¢ ¢ 027 o | —o29| 195 263 | +0068 | 3080 1388 | —16'92 | 149 ) —149
Ceded Districts and Mysore | 025 0 —o25 | 482 620 | +138| =2163| 1510 }— 653} 257 028 | —229
Carnatic . . . 089 038 | —o'5t 397 7'23 +326 | 2105 20’16 | = 0'89 | 10%97 284 | —813
Nilgicis . . . o] 205 2'28 +023 9’50 1317 +361 2685 22'18 | — 467 | 1191 1'75 | —1016
Arakan . . . 097 031 | —066 | 1637 2429 | +792 | 12556 15309 | +27°53 | 295 2276 | —o'19
Pegu . . . . 0'22 o —o022 | 846 1679 48331 6657 | 574t |— 9'16 | 289 1'57 | —I'32
Tenasserim . . . R o] 0’08 —0'94 | 22°02 3175 +9'73 | 14795 | 12792 —=20'03 2'32 2'56 +024
Upper Burma.  +  + 0'24 018 | =006 | 612 820 | 4208 | 2978| 3233 |+ 255 136 z78 | +r22
Bay Islands . . . 117 026 | —ogl § 1503 1473 | —o30 | 6908 52'32 | —1676 | 11'73 521 ] -:6—52—
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TaBLE XX.—Average actual and normal rainfall data of the 57 meteorological divisions in India jfor the four seasons
of the year 1899 and for the whole year.

Jyuoawe a0 | pycu zo Mav. | Juwe 7o Ocrosen, | NOUEMEEAND | Waovs veas,
= | 3 = | 3 |§ =13 |8 5 | 3| § : | 3
30318 [s|3 |8 |§ 3|2 |38 |8 |§|3|¢
PROVINCE. Di1vISION. E g 'g ‘3 8 'g @ _1_! | 8 E | '8 g K
3| E| S 3| 8|S 3| 8|8 i1 8|8 0 8|3
g1 E|s 215 |=% 5 | % g s €| 5%
RN - - N - NN -
[ © [ [} © [ L4 o [ o [ [
G| %53 b | B|ZF | 8| BZEEE|ZElE RIS
E| B |fs | B B |Eg|E|E|SE|E8 Bz z2|3s
< < | > < < | > < < > < < > < < | 5°
Inches.|Inches.| Inches. |Inches.|Inches.| Inches. |Inches.|Inches.| Inches. |Inches.[Inches.] Inches. |Inches.{Inches.! Inches,
1. Tenasserim . & o 43| 16068 3'27 198'08
2. Lower Burma «| oot 23°06 6537 1’89 90°33
BueMA o of{ 3. Central do. .| o 892 40'54 o'gt 50'37
4. Upper do. ol 037 ] 024 4003|1006 | 613 | +3°04 {3713 | 29'78 | ¢ 734 3'03 ] 156 | + 1'47 5048 | 3770 | +19'18
5. Arakan. « o 2146 164°11 2'28 187°85

( 6. Eastern Bongal .| 263 | 1742 | +1°21 | 22°08 | 1724 | +4°84 | B4's7 | 68'05 | #16'531 o032 | 1'58 | — 1°26 l109°60 | 88'29 | +21°31
7. Assam Surma o 298 | 1°97 | +1°01 | 35'12 | 3777 | —2°65 | 97°70 | 8563 | +13°07 056 | 124 |— 068 [136°36 112661 | + ¢'7s
8. Do.Hills . o) 247 | 206 | +0°41 | 35°04 | 2539 | +9°75 |t10°93 {100°25 | + 1°68| 1°37 | 1°53 | — 0716 [149°8s (138"13 | +I1°G8
9. Do.Brahmaputra | 2°58 | 2'39| +o°'19 | 25'58 | 2377 | +1°81 | 7236 | Go'83 | +11°S4| 133 | 0°93 | + 030 10175 8791 | +1384
10. Deltaic Bengal o] 348 | 164 | —0"16 | 1420 | 1015 | +4°05 | s7'54 | 47°67 | + 0’87 o 1'09 | — 1'09{ 73'32 | 60’55 | +12°67
Bencar  anp )| 17 Cental do. o} 2t 130} +oBi | S8 | 771 —1°73 | 546 4660 | + 8o1| o | 067 |— 067|6370 ] 568 | + 643
Assan, 12. North do.  «f 099 | #03| —0'03 | 13°11 | 15°57 | =246 | 89’70 | 77'86 | +31°03| ©'14 | 0'35 | ~= O°1} 104°0} { 94°70 | + 9°33
13. Bengal Hills .| 2'07 | 1°68 | #1209 | 2231 | 18'52 | +3°79 |t13'30 [117°39 | — 4’09 0’89 | 0'66 | + 0'33 113947 (13835 | + 122
14. Orissa « o | 046 | 118 | —o73| 950 | €77 | 4273 | 444z | 5131 [— 68| o'o3 | 241 | — 38| 5441 | 6167 | = 7'%6
15. Chota Nagpur o | 008 | 141 | —0'43 | 384 | 416 | —032 | 40°32 | 47°36 | — 7'04| © | o071 | = 0714514 | 5364 | — 80

16. South Bihar . .| 204 | 1°29 | 4075 | 216} 237 | —o 21 | 51°75 | 3984 | +11°98 o 0'39 | — 039 55705 | 4389 | +12'06
17. North do. . .| 1as| 121 | +o'14| 570 | 434 | +1°36 | 64%03 | 4660 | +17°34| o | 033 == 0’23} 71°08 | 53047 | +18G1

vinces East.
19. South Oudh . o] 1voz] 095! 4007 | 125 099 | 026 | 37720 | 3374 | + 346 [] 043 |~ 0'43] 3947 | 3611 | + 3'36

20, North do. « of 1'15] 1°09| 4006 220 | 155 | +0'74 | 3964 | 35'B9 | + 375 o | 043 {= 0'43| 43°08 | 3895 | + 4'13

18. North-Westera Pro-| 1722 | o'g9 ] +0'33 | 1°28] o9t | +0°37 | 4347 | 36°03 | + 745 o 037 | = 037] 4597 | 3829 | + 768
{ZL North-WesternPro-| 036 | 078 | —o4a | o060 | 073 =03 | 3257 [ 3341 |+ 016 o | 039 | = 039| 3383 | 34°38 | — 078

NORTH-WES T- vinces Central,
xrN Provinces| | 32. North-Western Prod 0’19 | 088 | =069 | 105 | 1'04 | o001 {17774 | 3406 | — 633] o | o35 | — 0'35| 1898 } 26'33 | = 7'35
AND OuDH, . vinces West. .
23, North-WesteroPro-| 1°11 | 1ot | +0'10| 30| 175 | +1°35 | 55743 | 39°50 | #1508 ° 037 | = 0'37| 5964 | 4a's3 | 417M
vinces East Sub-
montane.
24. North-WesternPro| 1°37 | 249 | —1"33 | v'76 | 2'12 | —0°36 | 29°48 | 41°07 | —11'59 o 0’60 | ~ 060 | 3241 | 46°28 | —13'87
vinces West Sub-
montane.
35. North-Western Pro-| 282 | 463 | —181 | 4'45 | 516 | —o'71 | 4382 | 50'67 [~ 685 o | 073 | = 0'73| 51°09 | G1*1g | ==io'le
viances Hills.
26. South-East Pusjab| 016 | 143 | —o'g7 | o045 | 1'32 | —o'87 | 9'91 | 20°76 | —10°8§ o 033 |~ 0'33] 10°52 | 23'54 | = 13'02
27. South Punjab .| oro5 | 108 | —1e3 | 037 140 | —so3 | 533 | 131 | — 788 cor| o33 | = oy 576 | 1603 |— 1026
Punjas . 28, Central do. .| 034{ 2%00| —1'66} 103 ] 236 _,-34“ 6'30 | 1400 | — 7°70| o001 | o532 |— o'51| 767 §8:88 | = 11721

* P::J'ab Subemon-| o'95| 2'g0 | —1'95 | 127 | 269 | ~—1°42 { 12°19 | 2496 | =13°77| oO'o1 | 075 | — 0'74] 1443 31°30 | = 16'88
ne,
3o. Punjab Hills .1 363 638 =275 ] 403 | 846 | —a'44 | 30'04 | 45713 | —15'08| o011 | §63 | — 152 3780 | 61°59 | — 33’79
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TABLE XX.~Avérage actual and normal vainfall data of the 57 meteorological divisions in India for the four seasons
of the year 1899 and for the whole year—concld.

JaNuaRY AND
FEBRUARY. MagcH 70 Mav. | June To OCTOBER. No[v)::;niﬁzxm WHOLE YEAR.
= g = = E = = : = :
cRERE 5 2|8 513 |5 5|3 | § = | 5 | §
rRERE E | £ | = Sl E S s | 8|S 2| g | &
PROVINCE. Division, ‘2 g d 5 o o ‘3 d 3 ‘3 8 -~ 8 "5 -
- -~ o = — B2 - —_ £ = g [ - E]
— E S - N < - ] b - ] € - " ]
8 5 5 2 g - 2 g o s E o ] 8 3
IR S - A § ] &8 | ¢S s | 8 ]°¢ T 8]°%
% [ 89 | & S| 2% | & & | 8% & S [ 2% | % & cH
§ | F |58 | §| g |sE || ¢ |58 ¢8|¢ 53| ¥ | ¥ | 5%
S| 2| S22 2 g | &8 | 2 § |5 ) 8| 3 {588 8 |58
< | < < < | > < < | =° < < >° | < < | >F
lnches./Inches.| Inches. |Inches. [Inches.| 1nches. |inches./Inches.] Inches. [Inches.|Inches.| Inches. Inches*{Inches.| Inches.
. N : . . . -0’ . . . . . . v . . . . 8
PUNJAs-concld-{ ot dorth Ponkh 257 | 11| =054 | 357 | 455 —og8| 928 | 1226 | — 2°98| 0716 | 123 ) — ¥'07 | 15'58 | 31745 | = §'57
32. West Do, J os7| 08| =041 | o35 | 1740 | —1005| 248 | 625 )= 3'77| o'01| 027 |— 0'26| 378 8'go | = 512
33 Malabar . .| 0°35| 0°35 o 1814 | 9'88 | +826 | 8278 (113'58 | —30'80| 0°26 4°81 | = 455 [101°53 {13862 | —27°09
33A. Travancore ) 19'65 49'37 4°97 7577
34 Még;::al South-| o11] 035| =014 | 7499 | 616 | +1%63 | 1454 | 17°93 | — 3'39| 0'94 | 5% = 417 2338 | 29°45 | — 6'07
25. Coorg - o o 046 10°11 5992 o1t 70°60
BOMBAY AND
MALS&:;; ‘((:;Asr 86. Mysore . .| co3| 016 | ~o13 | yoa1 | 5| 42016 | 2087 | 25'88 | — 5014 0°34 318 | — 2:04 | 28°45 | 34°37 |— 593
(MADRAS) 37. Konkan . o] oor| o1z =01 | 495 | 208 287 | 5309 |111°62 —58'53| o4 | 124 |— 1'30 | 58'09 {115°06 [ —56°97
38. Bombay Deccan . [ 010 | ~0'10 | 414 | 2781 #1°36 | 1074 | 3176 | —15°03 o 1°85 |~ 1'85 | 20°88 | 36'49 | —1561
30. Hyderabad North.| o | ©0'15| ~0'15| 326 | 158 | +1°68 | 1444 33'46 |—19'02| o© 2'00 | — 2'00 | 1770 | 3719 | —19'49
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INCES AND West,
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§7. Madras South 16| 1118 | 4ot | 86x | su3| +348| 1169 | 1213} — 044 3'86 | 1014 = 638 | 25°85 rs.ss -
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TaBLE XX1.—A:erage actual and normal number of rainy days of the 57 meteorowogical divisions of India for the
Jour seasons of the year 1899 and for the whole year.
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TABLE XXI.—Average actual and normal number of rainy days of the 57 meteorological divisions of India for the

Sfour seasons of the year 1899 and for the whole yeay—concld.
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I—The cold weather period.—~January was un-
usually free from cold weather storms in Northern India.
The leading features of the month over nearly the whole
of India were abnormal dryness of the air, small amount
of cloud and scanty rainfall. In Northern and Central
India, the Central Provinces, Berar and the North
Deccan temperature was on the mean of the month con-
siderably lower than usual, the deficiency being slightly
more marked in the night than the day temperature.
The abnormal features of the meteorology of the month
were very similar to those of January 1898, and were
chiefly due to the comparative absence of cold weather
storms during the month in the Persian area and Northern
India and to a steady persistent excess of pressure in the
Persian area and astrong outflow of cold dry air from
that area to the Indian region.

As already mentioned, January was unusually dry and
free from cold weather disturbances, and hence the rain-
fall was generally very scanty and more or less below the
normal,

Two depressions, which originated in the Central Prov-
inces and Berar during the first week of January and
advanced rapidly eastwards, gave light to moderate rain
in the Gangetic Plain, Bengal and Orissa and moderate
showers in the Punjab and Kashmir hills. A disturbance
in North-Eastern India, resembling those of the hot weather
months and hence not of the cold weather type, gave
numerous thundershowers in that area on the 26th, 27th and
28th. Light occasional showers were also received in
South Madras. Overa large part of the country, including
the Upper Sub-Himalayas, Indus Valley and Rajputana,
Central India and Gujarat and the Deccan, the rainfall was
practically or actually ni/. It was small in amount and in
moderate to considerable defect in South India, practically
pormal in the West Coast, Burma Inland and Assam, and
in marked excess in Bengal, Orissa and the Gangetic Plain,

There were in all six disturbances or cold weather
storms during the month of February—a larger number
than usual. They were, however, very feeble and gave
much less rain, both in amount and extent, than occa-
sionally accompanies these storms. The periods of disturb-
ance and hence of partial or general rainfall were the
2nd and 3rd, the sth to the 7th, the gth to the 13th, the
14th to the 16th and the 25th to the 28th,

The first disturbance gave rain only to Baluchistan and
the Punjab, the second and third to Northern India gene-
rally, the fourth to Baluchistan, the Punjab and Assam and
the sixth to Bengal and Assam only.

The rainfall of the month was small in amount in the
areas of rainfall, and was more or less in defect. It was
locally in excess in the Indus Valley and North-West
Rajputana and the West Coast.

The following data show that the precipitation of the

cold weather period was largely below the normal at most
of the hill stations in Upper India :—

RAINPALL,
Total | Total
actual | normal P
STATION, Actual, | _of of Vad. |Percents
Actual, Febru. period, | period, | ation n“ﬁ:.
January January | January| from nation

ary aand and
Febra- | Febru-
ary ary.

normal, normal.

Tnches. | Inches, | Incnes. | Inches, | Inches, | Inches,
Murree « o | 016 3'03 318 7'35 | —407| ~56

Simla . " . ol 076 223 2'99 503 ) =204 | ~4q1
Dalhousie . .| 318 3°95 613 58 | +033f + 6
Dharmsala o o o[ I'SQ 468 627 89s | —268| =30
Mussoorie . . «f 311 266 477 §'73 | —o%95| =17

Ranikhet . . el 1°32 1'97 329 489 | —1'6o| =33

Kailang . . .| 0%42 317 3’59 6°27 -368]| -@

Accurate snowfall measurements are now made at
several stations in the Punjab Himalayas. The following
gives the amounts registered at four of these stations,
where the measurements are believed to be carefully
taken :—

: TOTAL SNOWFALL IN Approxi-
DisTRICT ‘I:l‘e;g::‘:, THE MONTH OF mr:n
« Dol
OR STATE. Sration, a‘;h;v.e Total. |gowiall
level. | January | February pe:ifod.
ft, in. | ft. in. | ft. in.| ft. in.
PuxjaB .| Murree. .| 6344 | 0 3 6 4 16 7] 9
Kilar o| 8000 ] 0 8 s 6 |5 8
CHAMBA .{ Thanela .| 7,000 ? o 9
Kalatop . 8,000 3 [ 3 ois o

The rainfall of the period was largely in defect, rela-
tively to the normal, over the whole of North-Western
and Central India and in Baluchistan, as shown below ;==

RAINFALL OF PERIOD, JANUARY AND
FEBRUARY.

AREA. v Percent-
ariation age

Average | Average | "o, | yariation
ual, ho * | normal. from

normal.

Inches. Inches, Inches.
Baluchistan . . . . 167 366 —1'99 —54
Punjab . . . . . 077 1'87 -1'10 -=5Q
N%;h-}\'vmern Provinces and 0'8g 1’17 —0'328 ~—24
dh.

Rajputana . . . . oot 0'56 -—0'§3 -—98
Sind . . . . . . o'ot 0'71 —0a'70 —99
Central India . . . 0'19 0°g8 -0'70 —81
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The deficiency was very pronounced in Upper India in
both months, but more largely in January than in February.

North-Eastern India, with the exception of Chota Nag-
pur and Orissa, received more than the normal amount of
rain, due chiefly to the passage of two depressions in
January into that area from the Central Provinces, and
in part to a series of hot weather thunderstorms in East
Bengal and Assam in February, The rainfall of the
period was, on the other hand, in defect in Burma, Orissa
and Chota Nagpur. The following gives data :—

RAINFALL OF PERIOD, JANUARY AND
FEBRUARY,

AREA. Percent~

Average | Avecrage Vafr'atm" age
actual, | normal rom | variation

normal, from
noimal.

.
Inches. Tnches. Inch.

Jihar . B . . . 1’7o 125 +0'45 +136
Chota Nagpur . . . 0'98 141 —0"43 —30
Bengal . . . . 180 '35 +0'45 +3%
Orissa . . . . . 046 118 —0'72 —61
Assam . . . . 2'78 2418 +0'6o +28
Burma . . . . .| 006 o2t —0'15 —71

!

The rainfall of the period was very scanty in the
Peninsula, except in South Madras, which received
moderate rain from thunderstorms in February and Mala-
bar which obtained its normal amount.

The following gives comparative data for that area :—

RAINFALL OF PERIOD, JANUARY AND
FEBRUARY.
AREA. 5 Percents
Average |} Average va{:hﬁm - age N
actual. | mormal. nortr’:;l. ‘al.'l'::)‘"
pormal,
Inches. Inches. Inch.
Central Provinces 0’34 077 —0'y3 — 56
Berar . . . . 023 Y8 —0°42 — 65
Hyderabad . . . . o 0'21 —0'21 —3100
Bombay Deccan . .. o o’1o -0’10 —100
Madras Central . . . o oo8 -0’03 —100
Madras Coast . . . 0’15 0’62 -0’47 — 76
Malabar . . . 6’35 0'35 o o
Konkan . R . . . 0’0ol o1z —0'I1 — 92
Mysore . . . c'03 0’16 —0'13 — 81
Madras, South . . . 169 118 +0'31 + 43

period.—The rainfall of

I— The hot weather
March was largely in delect over nearly the whole of India,

A number of depressions, originating either in the Persian
area, Baluchistan or Sind, crossed Northern India during
the first three weeks of the month. They gave little cloud
and no rain over the greater part of the districts they
traversed. Baluchistan, Kashmir, the Punjab hills and the
North Punjab received moderate showers duringthe ad-
vance of these depressions across North-Western India, and
hence obtained almost daily rain from the 3rd to the 17th.
North and East Bengal and Assam had moderate rain during
the later stages of two of these storms, chiefly from the
ard to the 11th and onthe 14th, 15th and 18th. A strong
‘nflux of local sea winds across the Bengal Coast in the
last week of the month gave a moderate burst of rain ac-
companying thunderstorms in Assam and North and East
Bengal from the 27th to the 3ist. This rainfall was
heaviest in the Cachar and Sylhet districtsand the Khasi
and Jaintia hills.

Over by far the greater part of India the rainfall was
absolutely or practically nil.

April was more disturbed than usual over the whole of
India. A succession of five depressions formed in Sind and
passed eastwards across Upper India. Each depression
during its advance gave series of duststorms in the plains
and thunderstorms in the lower ranges and snow storms in
the higher ranges of the Kashmir and Punjab Himalayas.

The most abnormal feature of the month was an unusually
prolonged and excessive burst of rain (accompanying
between the 1oth and 24thin the Peninsula
The rainfall of the month was
and the ex-

thunderstorms)
and North-Eastern india.
hence in excess over the greater part of India,
cess was abnormally large in the southern half of the Pen-
insula.

No rain fell during the month in Sind, Rajputana West,
Central India, North Bombay, the West Punjab and Balu-
chistan, The North and Submontane Punjab and the hill

districts to the north and east of the Punjab received fre.

quent light to moderate rain or snow showers during the pas-
sage of each of the series of five depressions which advanced
across North-Western India during the month. Afghanis-
taa, Chitral, Kashmir and the Punjab hills obtained moder-
ately heavy rain or snow from the 16th to the 18th during
the advauce of the fourth of these depressions. North-
Eastern India and Burma obtained moderate to heavy daily
showers from the gth to the 15th and again from the 10th
to the 24th. The rainfall of the month was in considerable
to large excess in Lower Burma, Bengal and the Gangetic
Plain. The rainfall of the month was slightly below the
normal in Assam and Burma Inland. Rain fell daily in the
Peninsula during the period from the gth to the z4th, It
was restricted to the southern half of the Peninsula from
the gth to the 15th, and occasionally extended north during
the remainder of the period over the Deccan into Berar
and the Central Provinces, The rainfall of the month in

N
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the Peninsula was abnormal in its amount, and it was
almost unique in character during the past 25 years. The
average actual rainfall of the month in Southern India

and the West Coast was nearly four times the normal and
in the Deccan nearly three times the normal. The rainfall

was most excessive in the southern districts of Madras
including Madura, Trichinopoly, Tanjore, Kistna, Chingle-
put, Tinnevelly, Arcot and Malabar.

The rainfall of the month of May was generally more or
less below the normal over the Peninsula and the central
parts of the country, and above it over the greater part of
Purma and of Northern India, The advances of the mon-
soon currents on the Malabar Coast were uncertain and
interrupted, so that Malabar and South Madras received
somewhat less rain than usual during the month. On the
other hand, Burma received heavy rain both from the cy-
clonic storm in the first week of the month and from an
advance of monsoon winds in the last week, so that it
generally reported excessive rain, The excess was large
in Deltaic Burma (66°/,) and Upper Burma (61°/,),
Assam and Bengal received moderate to heavy rain which
was, however, irregularly distributed, so that while some
divisions received excessive rainfall others exhibited a
marked deficiency. Over Northern and Central India the
rain mainly fell during a disturbed period which lasted
from about the 11th to the 23rd. During this period a
well-defined trough of low pressure extended from North-
Western India towards the Bay Coast. The wmoist
south-easterly winds on the north side of this trough were
accompanied with frequent thunderstorms and rain, and
the total fall of rain in the North-Western Provinces was
in excess of the normal. In the Central Provinces and
Central India the rainfall of the month occurred during
the same disturbed period, but the rainfall there was light

and generally below the average. Madras also had less
rain than usual, while, on the contrary, North Bombay
and Baluchistan received more than the small usual
amount.

The following is a summary of the chief features of the
distribution of rainfall throughout the whole period of the
hot weather in 1899.

(1) The rainfall was more or less in defect over the
whole area including the Punjab, Rajputana, Central
India, Kathiawar and Gujarat (with a few local exceptions
of no importance), and was very slightly above the normal

in Sind.

The following gives data in illustration s

VARIATION OF RAINFALL FROM NOKMAL.
e

AREA. ' Total of | Percent-

March. April, May. [ }\rlpe;r(i(})\am vaf;iz(m

May. n:)rrtr’xrx,z‘al,

Inch. Inch, lnch. | Inches,

Punjab . . .| =049 -—0°25 —0'37 —1'1} —48
Rajputana . o =019 40035 | --020 —0"14 —44
Central India .| —o026 -0'06 —0'02 —0°34 -35
Sind . . . . +0't1 -0'20 401y +0'10 +17
Kathiawar , . .| —o'05 -~on8 ' 4012 | —o01 —3
Gujarat . . . -0l —0'01 l —o:r)s i —ong -16

{(2) ‘I'be raintall of the period was 1 excess over ncamv
the whole of the Gangetic Plain, Bengal and Assam in
April and May, and was in general®ut slight defect in
these areas, except North Bengal, Sikkim and the Assam
Valley in March. It was in excess thronghout the whole
;;eriod only in the Bengal Hills. The following gives
data :—

VARIATION OF RAENELLL FROM NOKMAL,

1
|
|
|

DivisioN. U Total of Vercent:
. ! eriod e
March April May. I\]{:”;) b, Veitration
. -\Lly from
1 . normal.
' Inches.  Inches. Inches.  Inches,
: I
North-\Western Province-' —0'8i +0°15 + 0730 LD -7
\Vest Submontane. \
North-Western Provinces. —0°29 ro8i +1°83 #1335, 477
East ~usmontane. .
North-Western Proviaces =041 tot2 + O30 +vot + 1
West, ! »
NortheWetern Provinces| — 28 +'iy - 002’ —-013 -1
. Central. ,
North OQudh . . o] T043 + 033 + 005y a7y ; +45
South Qudh . LU 0 4020 L e R B
: !
North-Westers Provinces -0°20 oy Ul +0°37 1 44t
Fast. :
™North Biihar o . .. —035 + 141 +030 v 3H . e
Scuth Bibar . . . Uy + 066 0,3, = . =y
' ;
Chota Nagpor . . 0y +110 —o'g4 | -~ w3 s — 3
| .
Orissa . . . S8 +254 | w127 4273 1 +40
! k , i
Bengal Hills . .. ; to'37 4oy } +278 T 437y s
’
| , i
Nortk Bengal . L +ogo | o2 o2 02 - 2,6 R
i | ' !
Central Bengal . . E —08y ¢ +o'10 | —ogy -7y | =22
Deltaic Bengal . . ; —1'30 +1'58 I +377 . +t405 o+ 440
: I !
East.rn Bengal . ol =150 + 272 } +362 | +483 ; 428
As-am Brahmaputra .| 4066 . —0u13 +.08  +rm1 0 + 8
Assam Surma . . ' —vso | +o7s —18y —205 | -7

t

(3) The precipitation was slightly less than usual in
Burma and Tenasserim in March and April, but was in
large excees in May, and was hence in large excess for the
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—

. . . VARIATION FROM NORMAL OF RAINFALL,
period, except in Arakan, where it was normal, as shown
below t— Divistox, Total of | Percent-
[ ——— —= . period | age varia-
March. April. May. Marck to | tion from
VARIATION OF RAINFALL FROM NORMAL, May. normal.
DivISION, Total Cc‘)f Percent- Bombav D Inch. Inches. | Inches, | Inches,
. erio age varias omba . N . . —_0" .
March April. May. Mparch to ti%n from y Decean Tone TS o s 49
May. normal. Hyderabad, . .| —o023 +1'06 —0'02 +0°81 +42
s g ) e | e | .
Inch, Inch. Inches. | Inches. Madras (Central) .| —orog +1°66 | =043 +1'14 +46
: i . . —0u'24 -0 +7° +6°36 +28
Tenasserim 74 7°34 3 »  East-Coast 0 —0"d4 +2'85 —o'ol +2'40 71
Burma . .| —0%g | =07 +9'46 +923 +73 (N rt
Lower 4 + 9 » 53 (Central) | —o°20 +234 —1'03 +1°61 +79
N Burma . . —0'03 +0'03 +1'76 +1'75 +24
Central s s (South)| =—o0°35 +437 —0'94 +3'08 +73
' 3 . . —0'55 —0'7 +338 +2'06 +25
Upper Burma 7 33 s (Southy, .| —o078 ) +550 | —133 | +348 +68
. . . =032 —028 +0° —o0'2 -1
Arakan 35 5 Mysore . . ) —0'25 +277 -0"36 +2116 +43

irl"he _£ai11’iall in May was espécially hea;)—r at the stations
for which data are given below :—

RAINFALL,
STATION. Variation
Actual, Normal, trom
May. May. normal.

Ba-sein . . . . . . 3r3s 849 +22'89
Tavoy . . . . . . 33'21 1349 + 14772
Rangoon . . . . 23°19 10'79 +12°40
Magwe . . . . . . 11°27 516 +6°11
Minbu . . . . . . 11°83 4°25 +763
Kindat N . . . . . 17°91 5'72 +12°19
Mingin . . . . . 7°92 392 +4°00
Bhamo . . . . . . 12°04 602 +6°92
Sandoway . . . . . . 3265 13716 +19°49
Kyaukpyu. . . . . 2609 10°6.4 +15°45

{(4) The ramtall of the period was generally in sli.ght to
moderate excess over nearly the whole of the Pe.nmsula,
due to the abnormal rainfall of the month of April, The
rainfall was generally below the small -normal of the month
in March, and also generally below it in May, (anre espe-
cially in the Malabar district which' usually receives mo-
derately heavy rain in the last fortnight of the month) :—

VARIATION FROM NORMAL OF RAINFALL.
I ‘
‘otal P t-
oo | | e
March. April. ay. | narch to | tion from
May. normal.
[ - — —
h. Inches Inches Inchei.
Bera B‘:'.gt’) +1°03 +0°01 +0'538 +46
erar . . .
Central Provinces .|o—oe38 +0°55 +001 +0'18 +13
Malabar —ozs | 41008 | —wsy | 4826 1 484
a . . . K
(Y 0 -0 2’87 i + 138
. .| #+00 +3%09 0°'25 + (
Konkan . 3 . . |
Khandesh . . .} o703 +0°30 -0 +0°'25 +20
e T T e — o smmo_oaoTmiroczmemmooon

I11.—South-west monsoon period.—The follow-
ing gives the dates of the establishment of the monsoon
(.., of the commencement of the heavy rainfall which
marked the first burst of the monsoon) in different parts of
India in 1899 :—

Date ot coms

PROVINCE OR DivisiON. Tlf;'c:":::;o‘;f

rains in 1899,

Malabar . . . . . . . sth June.
Konkan . . . . . . . itth
Kathiawar . . . . . . . 16th  ,,
Central Provinces . . . . . . 12th
Central India . . . . . . . 13th ,,
Rajputana . . . . . . 20th ,,
Bengal . . . . . . . . 13th o,
Cheta Nagpur . . . . B . 1ith ,,.
Bihar . . . . . . . . jth ,,.
North-\Western Provinces . . . . . 4th
Punjab . . . . . . . 21st 4

As the rains were a partial to complete failure over
the greater part of the area usually dependent upon the
Bombay current in July, August and September, itis not
possible to give fixed dates for the retreat of the south-
west monsoon current from that area,

The following gives the approximate dates of the termi-
nation of the rains in Northern India :=—

Date of termi-
nation of the

PROVINCE OR DIVISION, monsoon rains

in 1899.
East Punjab . . . . . . . . . | 14th September..
North-Western Provinces .« . e . . e . 16th.
Bihar . . . . . . . . . .y 25th
Bengal . . . . . . . . . .| 25th .
Burma . N - . . . . . . . | oth November.

N 2
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The following is a brief statement of the chief features
of the rainfall in India, month by month, during the south-
west monsoon period of 1899 s

Fune.~The chief features connected with the rainfall
of the month were the slight delay in the general advance
of the monsoon along the West Coast, the diminution in
the amount of rain given by the Arabian sea current after
the 24th, and finally the steady rainfall in Burma through-
out the month and in Bengal, the Gangetic Plain and the
Punjab after the middle of the month. A feeble advance
of monsoon winds occurred over the south of the Arabian
Sea on the 4th and sth, and moderate or light rain fell
along the West Coast and to a certain extent in the Dec-
can between the 6th and the gth, when a change occurred
and a heavy burst of rain was received along the West
Coast. Heavy rain extended as far north as Bombay on
the 12th, and rain spread inland over the Peninsula and
the Central Provinces. Rain continued to fall heavily
along the West Coast from the 12th to the 2z2nd. Heavy
rain ceased on the 22nd in Malabar and over the remain-
der of the West Coast on the 24th, after which date light
showers only were received in Western India. Over the
central parts of the country, including Rajputana, Central
India, Berar, the Central Provinces and the Deccan, the
rainfall was intermittent, There were some showers on
the gth, from the 12thto the 15th, and again from the

18th to the 21st. On the 22nd dry westerly winds set in
and, except for some showers on the 2gth and 26th, rain did
not recommence over this region during the remainder of
the month,

In North-Eastern and Northern India rainfall conditions
were much more favourable. Southerly winds from the
Bay gave good general rain to Burma throughout the
whole month. These winds extended into Assam and
East and North Bengal on sevcral occasions during the
first ten days of the month, giving more or less heavy
thunder-showers to those areas. On the 1ith rain was
reported from Orissa and Deltaic Bengal and on the 13th
monsoon rains set in over most parts of Bengal ard spread
quickly north-westward up the Gangetic Plain. During
the week from the 15th to the 20th rain from the Bay cur-
rert was unsteady (except in Burma) and limited to Burma,
North-Eastern India and the east of the North-Western
Provinces, but on the 21st the current aZain advanced to
its furthest limits in the Punjab and from the 22nd to the
end of the month the whole of Burma and Northern India,
including the east of Rajputana and of the Punjab, received
favourable rain. A remarkable feature of the monsoon
rains was that they were not introduced, as is usually the
case, by a cyclonic storm.

The raivfall of the month was generally in defect over
Burma, the Central Provinces and the Peninsula, the
deficiency being greatest and large in Madras, moderate
in the Central Provinces, and slight along the Konkan

T s,

Coast. On the other hand, the rainfall of the month was
generally in excess over Assam, Bengal, the North-Western
Provinces, the Punjab, Central India and the east of Raj-
putana, the excess being large in the Gangetic Plain and
in parts of the Punjab, Central India and East Rajpu-
tana.

The rainfall of the month was in moderate to con-
siderable defect in Burma and the Bengal and Assam
Hills, as shown by the following statement :—

RainraLL.

AREA. Average Average Variation l’t-rrs::@age

actuul, nor . al, from \'a;’ll;;::‘nn

June. Juae. normals pormal,

Incnes. Inches, Inches.

Tenasserim . . 29°35 39704 ~10'59 =27
Burma Lower . 17752 19°18 —106 -
,» Central . 91 L 12°13 e —25
w  Upper 640 1 107 -377 ’ -37
Arakan . . . 40 70 | 53°00 ~12'30 ; -3
Assam Hills . . 3092 l 32'S3 -2'2% ; -7
Beagal ,, . . 24750 2722 l -235 -9

It was in genecral excess over Assam, Bengal, Bihar,
Chota Nagour, the North-Western Provinces, the Punjab,
Central India and East Rajputana, Gujarat, Kathiawar,
Khandesh and Malabar, The following gives comparative
data in illustration :—

; RaINEALL,
AREA Averaye : Average | Variation Pereentags
o actual, i notmal, from ""f:"“)zl:“
June. | Juoe. | mormal, normal,
b L B
' lnches. } inches. | Inches.
i
Assam . . . 25%47 156 ! +501 + 1o
Bengal . B 17700 14772 234 +16
Bihar . . 10°39 7°42 +3'47 47
Cheta Nagpur - 1o 824 +3°56 43
North-\Western Provinces
and Uuuh 9 4'32 + 559 +12)
Punjab . . . . , 276 169 +1°07 +63
Central India East 13°91 6'52 +7°39 +113
Rajputana Fast and (;on-" . . B
tral Incia Yest ! 740 3=7 +4°13 +125
Gujarat 877 6°26 +2°51 +40
Kath awar . . . 367 326 + o041 +13
Khandesh . . 581 5°Cg +0°12 +2
Malabar . . 38to 36 40 +2°40 +7

e s e R
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It was normal or in defect over the remainder of [ndia.
The variations were small, except in the divisions for
which comparative data are given below :—

RAINFALL,
DivisioN. Average | Average | Variation Percentage
actual, | noimal, trom Vafl:s.:‘llon
june. June. normal. | oo
- |
Inches, [aches. Inches.
Derar. . . . . . 4'33 717 —2'84 —40
Central Provinces (\Wert) . +74 7°43 —2°75 ~37
. ”» {Central) o527 822 —2'93 —36
. ve (Fast) . . f 7°04 831 —-1'27 —15
Aadras Fast Coast {North) .. 322 492 —1°70 -35
. Central e e : 0'67 2°62 —1°95 —74
.., Fast Coast (Cential) ? 0'73 1'65 -—0'g2 —56
s South (Central) . 1 0°'58 2'02 —144 —71

The only areas in which the rains were at this stage of
the mensoon conspicuously deficient, were DBerar, the
Central Provinces and portions of Madras.

Fuly.~On the sth a depression developed over South
and South-West Pengal and the head of the Bay, and on
the sth the rainfall almost ceased over the North-Western
Provicces and \West Bengal, though it continued over

Jurma and Bengal proper.

On the 6th there occurred a marked extension, the
raicfall spreading north-westward through the North-
\Western Provinces into the Punjab.  The rainfall condi-
tions on this day were very remarkable as, while Burma,
Benyal, Assam, the cast of the Central Provinces and of
Central India, the North-Western Provinces, the east of
Rajputana and the greater part of the Punjab had general
and in places fairly heavy, rain, the whole of North
Jombay, the south and west of Rajputana, Berar,
the weet of the Central Provinces and the Peninsula
were actually or practically rainless.  On that day a
shallow depression was developing at the h=ad of the
Day, a depression which subsequently exercised a con-
siderable influence on the rainfall.  On the next day, the
allow depression of considerable
extent overlying West and South-West Bengal, Baghel-
khand, and the east of the North-Western Provinces,
Heavy rain had fallen over a large part of Bengal.

Thi; depression affected a large area of countr.y, rain
extending into the Central Provinces, Central [rdia and
while the indraught of monsoon winds

7th, it was shown as a sh

Eastern Kajputana,
irom the Arabian Sea occasioned a slight increase in the

¢ainfall over the Peninsula,

The storm advanced west-north-westward during the
next 24 hours, and .at 8 AM. on the 8th lay over the
region represented by the stations of Mainpuri, Lucknow,
Benares, Jubbuipore and Jhansi. Rain had ceased to a
considerable extent in Bengal, but had become much
heavier over the North-Western and Central Provinces.

In the Punjab the rainfall had ceased, but in the Penin-

-sula,though the amounts remained exceedingly light for the

time of year, the rainfall area had extended somewhat.
By the morning of the gth the storm had become much
smaller and slighter, but it had continued to move west-
north-westward, and at § A.M. was central near Agra.
Its most marked effect was to give heavy rain to Eastern
KRajputana, the only heavy fall which this region received
during the whole month. The following gives the heaviest
downpours in this region :—

Rainfall during
DisTrICT OR STATE. Station, 2‘%:;?1’;7‘:‘*
oth July.
Inches,
Jaipur . . . . . . | Chatsu, . . . 544
Do. . . . . . « | Uniara . . . 500
Do. . . . . . .| Malpura . . 342
Do. . . . B . .| Jaipur . . . 3703
Alwar . . . . . .1 Thana Gharzi . . 2'78
Kotah . . . . . . | Atrou . . . 7'635
Do. . . . . . o | Indurgarh . . . 6'00
Tonk . . . . .| Toak . . . . 4'e5
Bharatpur + &« e . Bhasawar . . . 340
Do. . . . . S Wair . . . 277
Decli . . . . . {Deoli , . . . 3'13
Ajmer-Merwara . . . | Bhinal . . . 2'82
Do. do. . . Masuda . . . 2'77

The rainfall at this time was very light in Bengal, but
continued moderate over the North-Western and Central
Provinces and light to moderate along the West Coast.
In the interior and east of the Peninsula there was no rain,
By the next day the storm had filled up, but its eflect
on the weather remained and light to moderate general
rain continued to fall over the greater part of Northern
and Central India and light rain over the Peninsula.

The humid monsoon currents were mainly determined
to Burma and Morth-East India, where moderate rain was
falling. Within this area of moderate rain a shallow de-
pression was developed between the morning of the 12th
and the morning of the 13th, The storm was central
Latween Calcutta and Barisal and moderate to heavy rain
was falling over Burma and Bengal.
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During the period from the 1 4th to the 16th, the changes
in North-East India were small in amount and the depres.
sion hardly changed its position though it gradually hlled
up. During the four days of its existence rain fell
steadily over Bengal, the vorth-Western Provinces and
the Submontane Punjab.

On the 17th two small depressions were shown, one
over Central Bengal, the other over Oudh.

On the 18th the two depressions coalesced and the
combined depression lay over the North-Western Prov-
inces until the 21st. The depression occasioned the
second burst of fairly general rain during the month, as
during its existence general rain fell over Bengal, the
North-Western and Central Provinces and Central India
and extended into parts of the Funjab and the east of
Rajputana.

There was little or no rain in the whole of North-
Western, Central and Western India, the Deccan and
Madras. At the same time there was a steady determina-
tion of humid airto Burma, North-East India and the
Gangetic Plain where rain was of daily occurrence. The
line of demarcation between these two sets of conditions
was very sharply defined and the absence of rain and the
high temperature in the Peninsula and North-West India
contrasted with the daily rainlall and low temperature in
the north-east and north were the most marked features
of the meteorology of the month. The conditions lasted
practically till the end of the month except that during
the last few days, the break in the rains, dry westerly winds
and cxcessive temperature extended northwards and east-
wards invading the North-Western Provinces so that quite
at the close of the month the rainfall arca was restricted
to Burma, Assam and Bengal.

The chief fecatures of the rainfall of the month were ;—

(1) General excess over the area which usually receives
rain during this period from the Bay current,

{(2) General deficiency over the area dependent on the
Arabian Sea or Bombay current.

The following data illustrate the first feature :—

RAaINFALL,

e e

e ! i Pe:cent-
Diviston. | Av-rage | Average ; Variation age

| actual, normal, | from vanation
| July. July. I normal. from

: o _n‘n_r_n)al
Inches. Inches. Incoes. '

Tenasserim . . . . 4943 47740 42017 + 5
Lower Burma . o B 22°22 2306 ~0'84 — 4
Central Brrma . . . 11°41 1246 —1°0§ -8
Upper Burma . . . 7'51 570 +1°87 +33
Arakan . . . . . 6o'79 4833 +12°47 + 26
Eastern Bengal . . . . 22°'93 1801 +.4°92 +27
Assam Surma . . M . 25'13 19°10 +6°03 +33

Division,

Assam Br.hmaputra . . .
Deliaic Bengal . . . .
Central Bengal o . .
North Bengal . . . .
Chota Nagpur B . .
South Bihar . . . .
Nor h Bihar . . . .
Orissa . . . . .
North-Western Provinces East
South Qudh . . . .
North Qudh . . . .

Nouith=Western Provinces Central

Do. do. do. West. ;
Do. do, East Submo.mt:.tm:‘I
Do. do. West do. f

RaiN¥aLL,
' : .. Pecenr
Average | Average | Variation = jue
actual, normul, ftom vaniation
July. July. normal. from
[ PE —__i_normal.
Inches. Inches. tncoes, |
17 52 504 | FUBS | 41
19'82 11°51 +801 } 63
1900 12°35 +6°65 l +54
20°93 19°03 -0'92 i -3
15°37 413 +1'22 1 + 0
22°20 12 29 gyl 4+ 51
22°27 13'00 +£°61 f +63
11°74 1167 + 007 : + 1
18°67 11°53 +6'S3 ‘ +53
1§28 10°75 +7'53 +;0
17°72 11°Cy £003 432
14718 1°7) +2 39y + 20
7°26 885 —i'59 —-18
26°59 12°40 rigqly i i1y
14°03 14°07 ~0'04 i o

The rainfall was more or less scriously 1n defect in the

remainder of India.

rainfall data for that large area:—

The following gives a summary of the

AREA,

RaINFaLL,

Average  Average  Variation
actual, | normal, ' uom
July. 0 July. ’ noimal.
~ : ;
Inches.  Buches. Inche-.
Punjab . o . 3% . 5w — 73
Rajputana . . . . a2 6°51 -3ty
Sind . . . . . o ' 186 — 156
Kathiawar . . . . 0’54 . 1127 —10'73
Gujarat . . . . 7 JT U —17'50
Khande h . . . . . 2’06 707 - 50
Central India . . . 777 15°53 - 570
Berar . . . . . 235 T 50« — g4
Central Provinces . . . 14 1 1597 — 783
Bombay Deccan . . . 22 1 929 ‘ - 707
Hjyderabad . . . . 1"us ? 7743 —577
Madras Deccan . . . ' 0’50 f 321 ‘ — 71
Malabar . . . . . 1574 3563 5 —19°5g
Konkaa . . . . . 963 40°04 —30" 41
Madras (Seuth) . . . . 064 103 —_ 03y
» East-Coast North . 4’43 6°66 — 224
” 1w 1 Central . 0°84 2°45 - 1°61
" " »  South . 2°08 315 ~ 1'07

Percent-
ave
Vardron
tiom
nurmal,
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The deficiency was hence greatest in the north-western
and central districts of the area dzpendent onthe Bombay
monsovn current, including Kathiawar, Gujarat, Khandesh,
Berar, Rajputana, the Deccan and Konkan.

August—A small depression was lying over the North-
Western Provinces at the commencement of the month
and was occasioning moderate rain over North-East
India.

The depression filled up during the 3td, It was follow-
ed by a fair flow of air from the Bay into North-East
India, which consequently received steady rain. ‘The
above conditions lasted until the bth, during whick period
there was an almost complete break in the rains in al]
parts of the country, except the north-east.

On the 7th a depression began to form over the ecast of
the Bay. It wasshown closeto Diamond Island on the
morning of the 8th, on which day it commenced to move
north-westwards across the Bay. It reached the Orissa
Coast near Puri ab ut noon of the roth, passed into the
Central Provinces on the 11th, and the North-Western
Provinces on the tath, and then filled up. The storm
completely broke down the excess of pressure over the
Indian region and produced a large area of relatively low
readings over Northern India. These changes brought
2bout a marked change in the winds over the Peninsula,
which shifted from north-west to south-west. Rain com-
menced along the West Coast on the 7th, extended over a
farge part of tbe Peninsula and to parts of tfe Central
Provinces on the gth, and was fairly general over the
Peninsula, the central parts of the country, Bihar, Bengal,
Assam and Burma on the 11th and 12th.

With a few local exceptions the rainfall during the ex-
istence of the storm was not very heavy, 1

On therqth the general conditions were less aknorma
than for sometime previously, and fairly generai light to
moderate rain was falling, except over North Bombay,
Rajputana, the south and west of the Punjab and the
centre and east of the Peninsula. These modcrately

favourable conditions did not, however, last long. T_he
petiod from the 14th to 2oth was marked by steadily

diminishing rainfall, and at the close of the perio'd, there
was practically no rain except io North-East india and a
wers along the West Coast. On the
15th heavy raln was reported over Bibar, and withinfhis
area of heavy rain a small depression was formed. This
depression drifted into Bengal and remained stationary
over Central Bengal till the 1gth, when it filled up. 1t
gave heavy rain to Bengal and Bihar. N

From the 21st to the 25th the general conditions were
practically unchanged. The whole of. North-West India was
dry and hot, while showers prevalled on the roasts of
the Peninsula and at some central stations and genera

sain over Burma and North-East India.
On the 2tth alagy <hallow low pressure arca covered

few insignificant sho
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the head of the Bay, South-West and West Bengal and
the east of the North-Westerr Provinces. During the
following 24 hours the depression slightly intensified and
a slight centre was shown over the north-west of the Bay.
The centre crossed the coast near Puri during the 28th
advancing in a north-westerly direction, and lay balf-way
between Sutna and Hazaribagh at 8 A.M. on the 2gth.
During the next 48 hours the s#orm advanced eastward and
was filling up over Central Bengal at 8 A . on the 31st,
The storm occasioned a marked increase of rain over the
Central Provinces, Central India, the North-Western
Provinces and Bihar, where rain was urgently needed.

No rain fell during this period over North-West India
and the greater part of the Peninsula, and rain ceased sud-
denly over the central parts of the country on the 31st,

The chief features of the distribution of the rainfall of
the month were similar to those of the preceding month
with the exception that the area of increased or excessive
rainfall in North-Eastern India was smaller than in July
and included the Assam Valley and Hills, the greater part
of Bengal, Tenasserim, Upper Burma, North Bihar and
the eastern submontane districts of the North-Western
Provinces. The following gives data for this area of nore
mal or increased rainfall:—

e e e mimamm oo roaTIITITTLLEN . DTS TR et = S

RAINFALL,

| : |

Division, { Average ] Average Variations Pe;c;:t-

~acteal. | normnal, from | variation
{ August, | Auvgust, normal, | from

! ‘ J normal.

Inches, “Taches | Tmches |
Tenas-erim . . ‘ 4343 3781 *’ +5°02 }l +15
{.ower Burma L IS°8h l 20°75 i —1°§9 l}‘ -9
Central o, . . B . 9'83 } 13'53 —3%05 | =27
Upper 5 =+ * Jrs 1\ 661 +0°0s ! 415
Acrakan i 32713 ( 32 45 —032 ! -1
Assam Surma . . a o | a0y | =377 | =18
,, Babmaputia . ’ 16°51 1427 +2°24 t +16
5, Hills . . . 24°35 22'93 +1°40 i +6
Yastern Benual . . E 19746 10'27 +3'19 +20
Deltaic » . 10799 12°19 ~1°20 -10
Central 4, . . I oarazs 11°42 ~—0'17 -1
Nosth . . . . E 22 11 17 07 +5'0} +30
North Bihar . . l 19'83 12731 +7°52 +0t
North-Western Provinces (Sub-g 14°04 10°73 +416 +39

montane Fa<t.) ) | S BN S

The area of deficient rainfall included nearly five-sixth
The deficiency was, as in July, most marked in
estern and central districts of the area depena
current, including the South Punjab,
diz, Gujarat, Kathiawar, Khandesh,

of India.
the north-w
dent on the Bombay
Rajputana, Central In
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e

Berar, the Bombay Deccan and the western division of
the Central Provinces.
The following gives data for these areas ;=

RAINFALL.
Percent-
AREA, Q‘L{::ilg’e Average Vafriation age
Auyrust normal, rom varation
& August, | normal. from
15yy.
normal,
Inches. | Inches, Inches.
North-Western Provinces  and | 652 10°51 - 419 -:40
Oudh (excluding cast submon-
tane districts)
Punjab . . . . . 33 502 = 340 —70
Sind., o+ . . . . oot 194 [ — 1’93 -0
Rajputana, . . 0’13 676 | — 661 -—g3
Central India  « & . . 291 12028 - 937 —76
Kathiawar , . . . . 0°34 6°28 - 5H —05
Gujarat « o+ .+ . . 0'% 928 | — 532 —00
Khandesh . . . . . 1°§2 599 - 3§17 —70
Malabar . . . N . 10°54 zo0°g3 ""°'~H —30
Konkan . . & . 1020 2306 | =137 —57
Bombay Deccan. . . . 1°55 61y - 439 —75
Berar . .« . . 2 88y | — 645 —73
Central Provinces . . 8§73 1°76 — 303 —26
Hyderabad . . . . 4'51 7106 — 2°65 —237
Madras East Coast (Nosth) . (1 7'01 N ¥4 -z
» 5» g (Central) ., 2'5t 305 | — 0'55 =13
»s (Central) . . . 2'54 432 | — 175 —4t
»s  (South) o . . . 061 1°90 - 1'39 —63

September.~At the commencement of the month, over
the east of the Bay ordinary monsoon winds from
south and south-west were blowing steadily aud a
fair amount of rain was falling over Burma, Assam and
Bengal. '

On the 4th pressure became unusually low over the south-
west of the Bay, the wind shifted more to the northward
over the interior of the Peninsula, and rain set in over
Madras and the Deccan,

Rain fell off in the Peninsu'a on the 7th, but recom-
menced on the 8th, on which day pressure was
slightly to considerably below the normal over the south of
the Peninsula and the south of the Bay. On the next day
a depression was apparently developing over the Bay,
Accompanying the development of this depression, rain
ceased in Bengal, though it contirued tofall over Burma

and the Peninsula,

The depression over the Bay intensified slightly on the
oth, and was marching towards the Circars Coast on 2
west-by-north course on the morning of the 1oth, on which
day general light to moderate rain was falling over the
west and centre of the Peninsula, During the following
day (the 11th) the centre of the storm was crossing the
coast between Gopalpur and Vizagapatam, moderate rain
had commenced over the eastof the Peninsula and rain
had again extended into Bengal,

1 he storm reached the Cent:al Provinces on the 14th,
and the North-Western Provinces on the 14th, then turned
to the eastward and travelled through Bihar, where it dijs-
appeared on the 17th,

During the 1sth and 16th when the storm was
travelling eastward the rainfall almost cecased over the
Peninsula, but on the 17thit recommenced and, as in
the preceding instance, was followed by the appearance
of a depression over the Bay. The storm thus initiated
concentrated during the 1gth and 2oth and beganto move
northward to the head of the Bay on the 21st. It was
approaching the h:ad of the Bay on the morning of the
22nd and was crossing the Sunderbans at & a.M. on
the 23rd. The storm continued to advance northward
and broke up in the Sikkim Himalayas on the morning of
the 25th.

It occasioned heavy rain over Bengal and Bihar where
the following amounts exceeding 10 inches in 24 hours
were registered ;—

;
{  Rainfall
during
DiSTRICT. SraTiON, Date. ‘ 24 hours
{ preceding
5 A.M. of
i datu.
| ;
i ! Inches.
Mohagama » . . ,:-;(h Sept. ; 15301
SQNTHAL PARGANAS . ! ;
Barkope . . I S .i 12°35
BHAGALPUR . . ., Banka . . . NS I L
]
SONTHAL PARGANAS .| Godda . . . d 0 s o 10742
Darjeeling . . .f:;th e 15°40
. i
DAR)BELING . .{lKurseung . . .j o e 15118
Mungpoo . . TR r2'y6
t
PURNEA . . Forbesganj . . .; wooom e 10h0
i

The rainfall of the month was in excess in Upper and
Lower Burma, Assam and the greater part of Bengal and
Bihar, but the excess was small in actual amount except
in the area or districts affected by the downpours of the
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storm of the 24th and 25th. The following gives com-
parative data for this area :—

RAINFALL.

Diviston. Average Average Variation | Percentage
actual, Sep-| normal, from variation
tember 1899, September. normal, {from normal.

Inches, Inches, Inches.
Lower Burma . . 14°28 13'52 +0'69 + 5
Upper Burma . . 889 720 +1°69 +23
Assam Surma . . 17°49 16°49 +1'00 + 6
Assam Brahmaputra 12°38 1113 +1'25 +11
Eastern Bengal . . 12'74 §1'02 +1'72 +16
Deitaic Bengal . . 841 850 —0'09 -1
Central Bengal . . 9°36 9'24 +0°12 + 1
North Bengal, . . 1966 15°38 +4'28 +28
North Bihar . . . 10°76 927 + 149 +16
South Bikar . . 537 696 —1'59 -23
i

Data are given below for the districts which received
heavy downpours from the storms of the month :—

RAINFALL,

DistricT, STATION. | Actual, | Normal, | Variation azgfcv‘;“r‘i; i
Septem- | Septem- from o from
ber 1399. ber. normal. normal,
Inches, | Inches, Inches.

EoNTHAL PAR-. Godda . .| 1923 887 | + 936 +106
GANAS, \

"Madhipura . 17°38 10°22 + 716 + 70
Supaul . . 15'30 9'59 + 871 + o1
BaAicaLPUR < Protapganj . 1645 11'04 + 541 + 49
( Bhagalpur .| 1702 737 | + 963 +131
Banka . . 17°09 $'36 + 873 + 104
Darcjeeling . 36°42 17°3t +19°11 +110

DARrJeELING .
Kalimpong . 26°40 11°94 +14°46 +1i21

The heavy downpours appear to have been very local
and in one case, at least, are known to have occurred only
from its effects, vs's., the subsequent flood. An excessive
downpour occurred in a part of the Sonthal Parganas which
gave rise t0 a tremendous flood that completely swept
away the crops of a part of the Bhagalpur district and
caused much loss of cattle. The rainfall of the
month was also in excess over the greater part of
the Peninsula south of Lat. 18°N, due to the favourable
showers in the first fortnight of the month,  The

following gives data for the areas of increased rainfall
in the Peninsula =

RAINFALL.

Dtvision, Average Average Variation | Percentage
actual, Sep-| normal, from variation,
tember 1899.] September. | normal, |from normal.

Inches. Inches. Inches.
Bombay Deccan . . 687 5'53 +1'74 +34
Madras . . 7'74 - 485 +2'8g +60
Hyderabad , . . 4’46 678 —~2'32 —34
Mysore ., . . . 8'59 482 +3°77 +78
Madras  East Coast, 3'70 361 +0'09 + 2
Central.
Madras East Coast, 539 4°50 +0'8g +20 ,
South,

Over the remainder of India the rainfall was more or
less largely in defect and the drought over the greater
part of India was as severe as during the two preceding
months :—

RAINFALL,
AREA. Average l Average Variation | Percentage
actual, Sep- " normal, from variation
tember 1849, September, | normal, Ifrom normal.
i
Inches. Inches. Inches.
Punjab. . . . 0°31 2°60 ~2°2Q — 88
North-\Western Provinces| 2'02 6'57 ~—4'55 - 69
and Oudh.
Rajputana o« « 0’34 269 -2°35 - 87
Central India. . . 179 7°07 ~528 - 75
Khandesh N . 2'1§ 6'g7 —4'82 -~ 069
Gujarat, « . 13 8'03 —6'go — 86
Kathiawar & . . 0'84 4'70 -3'86 -~ S2
Sind . N . . o 0'48 -0'48 —100
Berar o & o« 1'61 734 -573 | =18
Central Provinces . 227 811 —5'84 - 72
Orissa « « . . 538 1270 —7*32 | — 58
Chota Nagpur . . 365 821 —4°56 - 56
Madras East Coast 573 6'70 -—0°97 - 14
(North)
Madras (South) . . 155 2'11 —0°56 - 27
Malabar . . . 7°20 10°44 —3°24 - 3t
Konkan . . . 557 14°96 -9'39 - 63

The following gives the chief features of the distribution
of rainfall for the whole monsoon period, June to Septem-
ber and also June to October in India.

(1) The rainfall of the period Jume to Cctober was in
(¢
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. T p——
slight to moderate defect in Burma and normal in Tenas- (4) It was normal in the central districts of the North-
serim as shown below :— Western Provinces and in moderate defect in the westerp
= == and hill districts of the North-Western Provinces, as shown
RAINFALL OF PERIOD,
below :—
JunE TO SEPTEMBER, June To OcToBER, RAINFALL OF PERIOD,
— - V3 — - v
Divisiun, C g g wd 5 | s S o8
g g 8= 2: 2 s T JUNE To SEPTEMBER, JuNe To OctoBer.
e | 9 g2 128 o \ o 5= {88 - . S
fa| & | FE|SEE ¥ @ | FE|SHE Dwsiow. | 3 |3 | E WE 13 | § | § |uE
S| 8 | 58 |ss¢ E@g § | 528|088 % 5 | < 8= £ |5 | £ |a
<" |l & | Sk ERERSS d a e 5| & | B e . lte
: : ¥al B | SEICHEE Bo ¥ | 2T (05T
. ‘Inches. {Tnches. {Inches. Inches, Inches. |Inches. ;‘% b ¥ =tel E J& s 2 ivd g
Tenasserim o[ 15571 148,01+ 072] + 4 {16068 , 159 72+ 0gb] + 1 :: -z ; ] rﬁ: >l 2*¢ ! =z se ;gg
Lower Burma ,| 6175] 76'58 |—1476! —19 | 6537 85'35|—19'08| —23 - o
BT Inches. |Inches. {Inches. Inches. Inches. |Inches.
Central Burma . | 3844 | 46'87 |— 8'43| —i18 | 4o'54]| 5300 —12°46 | —324 [ :
North-Western |' 3257 | 31°37 |+ 1720, + 4} 32'57 ' 3241 |+ 016] o
Upper Burma .| 31°49| 25581+ 501+ 23| 3713} 4363 |— 6'51| —18 Provinces l i ,
(Central), i
Arakan .1 123'00 | 154721 |—30"31 | —19 | 135°21 | 163°64 | 2843 | =17 North-Western ) 29'26 | 4024 {=1098 —27 | 2948 | j1ro7 |—11'59 39
ProvincesWest ! '
~ Submontane, :
(2) It was onthe mean of the whole period, June to Ngrr(:si'nc‘/\’::;;{l;;' 4379 | 49'16 |~ 5371 —1V | 4382 | 5067 |— 685 —py
October, in slight te considerable excess in Assam, Bengal, Ngrth-Westem; 1773 | 23'53 |— 579| —25{ 1774 | 2406 |— 632 —g6
. . . [ ces,
Bihar and the eastern districts of the North-Western Vest, o i ’
Provinces :— . - —— - e —
RAINFALL OF PERIOD. (5} The rainfall of the pcnod was, rclanvely to the nor-
mal, in very large defect in Rajputana, the South Punjab,
JUNE To SkpTENBER. June 1o OcToBER, Central Punjab, South-East Punjab, Sind, Kathiawar,
— = P g P (?u)arat and Central India. The following gives compara-
AREa, 3 g e ¥ ] % ‘ ] 2 %z tive data : =
g é :_5:5. : ! é =.:S. - - - Lz L] i UL LGl ST
Bl 2% 13':3_:‘5 &, $ | 23038 RAINFALL OF PERIOD.
= = - B g . @ B s e
s2) 8 | 5ElegE 3£, 5 | SEles2 SR e
< < > <2 > e —
| ! N Jung 10 SeeTEMBER. Jung 0 Ocroser.
Inches. |lnches. lInches. ! Inches. Inches.| Inches. s T T e e——
| ; Division. = ] E |%E =5 @ E vE
. i | g E 3 |mg 2 | g s u3
Assam 17550 | 68°36 |+10°23 + 15| 8503 | 73°23 |+11'S0| +16 2 c & PR 2z S & as
} | ] & e . : c s 1 & c. =8 .
Bengal . .| 6624 | 5545 +w'79] +19 | 71°63 « 6003 [+ 11°38] +19 A [ Lale2s o 1 ou £a L3
. | l g1 8 | BE|CED g 2 | 3Pl
Bihar . o1 3697 | 40'57 |+ 16401 +40 ] §7'89 ? 43°37 |+ 1462 +34 2 2 3 | 32 2l i “5: E:{'_ ' § E g s E’ g
[+ 9 e = a.
North-Western | 43°17 [ 33'54 |+ 0331 +28 | 43'47 l536'02 + 7°45| +21 ‘ — E,_...,, — _:,m.
?Erazt‘;.l nces f ‘ Inches. iInches. Inches. Inches. Inches. [lnches.
Weste . : . . X o ; '
N;‘i{o‘l‘,'.,ceififis“z 5442 | 3663 |+17°79| +49 | 5543 | 3050 [+1593] +4 SouthEast| 98 | a4 —iosi| —si | g 2036 |wwds| —s:
) unjab. 5
_Submontane. - B . Yy — o S South Punjab .| s:7 | 1300 1— 773| —s9 | 533 REETIES 758 wmeto
o v ' |
(3) It wasin 511 ht to moderate defect over nearly the Central Punjab. | 626 | 1365 = 739| =55 | 630 1500 |—= 770 —ss
whole of Chota \agpur and Orissa. The following gives Sind ¢ . i
in . «{ U'O4 348 = 4°44] = 004 | 4351 |=— 447,
comparatwe data -— . » 43 *7; 99
Se e Sesrmmmem e es o Kathiawar .1 539 ! 35-51 |—2013| —79 | S-47 2030 j—z0Se . —7g
RAl\bALL U!‘ PthUD . i ! ;
R Gujarat .| 182 ] 42°03 [—jo21, =72 11°85  43'39 —31'54) =73
JuNE TO SEPTEMBER. JuNE TO OcroBER. Central India .| 26'38 I 39°40 [—1302] =33 | 2638  40°g5 —-l4'57! —36
. i
- © = . - u Rajputana East, | 1408 | 2585 {—1177; —46 | 140y 26'1, |—12710] =46
AREA E g | s :E El g E :S éentral tndia '
. 3 B = @ = 2 = - R West. .
4 2l 2 .ite | & 2 e.le§ . West Rajputana | 2°15 | 1108 |— 893 =81 | 215 ' 11°15 |~ g'oo| —81
© ¢! S5 ie23| & g L3 |osd |
go| ¢ SEVEEl <o & | §E oIk -z ————
) ::E‘ §:2 ;:SE 2 : S8 ;5 2 The deficiency was largest and most pronounced in
< ~
- — ] West Rajputana, Sind and Kathiawar, in which it exceed-
Inches. lnches.llnchcs. [nches.| Inches.| Inches, ed 78 per cent,
.| 39" 46 | —4'97 | —11 | 4032 | 47°36 | —7 04| —1§ .
Chota Nagpur .| 3949 | 44 l % (6) 1t was below the normal in Khandesh, Berar, the
i ‘5 '46 ’88 | =22 ‘42 1°31 | == —1 .
Orissa . .| 3558 | 4546 | —9 44z |53 3 Central Provinces, the Bombay and Madras Deccan, East
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Coast, North, South and South Central Madras, the

Konkan, Mysore and Hyderabad, The following gives
data in illustration ;e

RAINFALL OF PERIOD.

JUNE TO SEPTEMBER. June 10 Ocroser.
_ - o =
DIvISION, 3 g S 1508 3 g E |u§
8 5 = jad - = b o
] S Ve 0 S o
° ° E= le8. :’ 2 . |c§ .
%, | STIeRY L.l & 2% {oSd
S8 ¢ | 25 0fE eg| & | FE|-SE
> 2 g e g| o 2 R
] < < > o < < - Q.
Inches. |Inches, |Inches, Inches. |Inches | Inches.
Berar . o[ 10773 | 34°99 |=~2426| —69 10'75 | 37'48 |—26'73] =71
Central Provin- | 16'50 | 39:97 [~2347| —59 | 16'52 | 42°05 —25'53| —61

ces (West). !
Central Provin- | 2449 | 47°05 [—22'56 =4S | 24 8°g0 |—a2q° —
ces (Central) i 49| 490 |mae 5
Central Provin- | 3351 | 44°4y |—~1098 ' =25 33'55 | 46°55 |—13'00| —28
ces (Ea-t). . |
Konkan . «| 5144 | 10%°0 | —54'66 | =52 | s3°0g | 111762 —58'53 | —52
|

Bumbay Deccan | 1570 ; 26'76 —n'oof-—-u 16°74 | 3176 |=15'02| —q7

Khandesh. .} 1184 | 2632 |~ 1448} —51 | 1194 | 29°03 | 1799 | —60

Hyderjabad| 1490 | 3071 [=1631| =53 | 14°44 { 3346 |~1503| —57
{North), ]

Hyderabad | 1382 | 225 = 863 —38 | 13708 | 2552 |—1154| —45
(South),

Madras Ea<t | z0°21
Coast {North),

Madras Central { 11777

i
25'2) l— S'OSi —20 | 25'14 | 32'39 |~ 7°25| —22
15°33 ‘-* 3'76‘ =24 1 13'04 | 2112 |~ 718 —34
Madras South .1 316 | Grao i 2294 —a8 | 1069 | 1213 |~ ogg| — 4

Madras South | 1008 12°03 = 1°97} —16 | 14°54 | 17°93 | —3°39 | —19
{Centralj,

Mysore . .| 1752

20736 5—- 2'84] —14 | 20°87 | 2583 |~ 5'01| —19

The dcficiency was most marked in Berar, in which it
averaged 71 per cent, Khandesh (60 per cent) and the
western division of the Central Provinces (61 per cent.)

(7) It was in slight excess over nearly the whole of the
centre and south of the Peninsula including East Coast
South and Central divisions of Madras as shown below
chiefly due to heavy rain in:—

RAINFALL OF PERIOD.

—_—

JuNE TO SEPTEMBER. June 10 Ocroeer,

S 13 i g 1°E | = | 2 | &8 Jes
Division. b E g [e80 £ g o %5
- - - o - [ - [ K=l
& e < g & 2 2
o [ 5= 1f8~ hd [ g": 2
o, oy 2d o STat oW, o> £d [oLE
sl B 2B 2.2E) ga) & | SE|OFE
¢ & o 9 [gd¢C R 2) [ 59 |om@
< | < | % 2" & | SFjaE
Inches. lnches.,lnches. Inches. |Inches. |[nches,
Madras  Fast! 7475 | 1077 ' ~2'09( =28 | 20'86 | 2053 | +0°33 | + 2
Coast  (Cen-
tral.)
Madras  East| 10'53 | 14'04 | ~4'41| —30 | 25'76 | 2373 | +2°03| + ¢

_Coaxt (South) L _

(8) The rainfall of the period, June to October, was
below the normal in 39 divisions. The deficiency was
small in amount in thirteen of these divisions, and ranged
between 25 and 50 per centin the eleven divisions for
which comparative data are given below :—=

RAINFALL OF PERIOD, JUNE TO
OctoBer.,

Division, Percent-

Average Varia- | age
actual Average tion | variae
ngQ.' normal.| from tion
normal.| from
normal,

—_—

Inches, | Inches. | Inches.
Nor:h-Western Provinces West . o] 17°74 2(:4'056 :cﬁ'e;.a —26

North- i . . .
t;ne.weStern Provinces West Submon-| 2948 | 41 07 | ~12'§59!| =:8
Punjab Hills . B B .

Malabar . . . .

+| 30704 ) 4512 ||—15'08| =m33
. | 8278 § 11358 —~30'80| ~=27

Bombay Deccan . . N . 1674 | 3176 | ~15'02| =47
Central Provinces Central . N «] 24'49 | 4890 |—24'41| —50

East . . . .| 3355 46'55 | ~13'00| =28

3 ’

Central India East . . . o] 26°38| 4095 | ~—14'57| —36

Rajputana East and Central India West . 14'09 1 26'19 | ~—12'10| —46
Hyderabad South . . f B 13'98 | 25'52 | ~11'54| —45

Madras Central B . . o] 1394 | 2112 |~ 718 =34
|

e L L

(9) It was more than 50 per cent. in defect in the 15
divisions for which comparative data are given below :—

RAINFALL OF PERIOD, JunE TO

OCTORER,
Division. _ {Percent-
Average A Varia- age
actual verage tion varia.
15¢g ’ | normal,| from tion
49. normal.| from
B normal.

Inches. | Inches. | Inches.
991 20'76 | —10°85| —352

South-East Punjab . ¢ .
South » e« e« ol 533} 1321 | = 78| —Go
Central »” . e e . 630 f 1400 | — 7'70| =355
Punjab Submontane ., . .| 1219} 2496 | —t2:77] —g1

West Punjab. . . . . . 2°48 625|— 377\ —Go

Konkan . . . . . .| 5309 | 111'62 | =58'53 ‘ —52
Hyderabad, North . . . o 14744t 3346 | —i9702{ —37
Khandesh . . . . . o 1194 | 20793 | —17°g9, —6o
Berar . . . . . . . 10°75 37°48 | —26°73 —71
Central Provinces, West . . o 1652 | 42'05 | —25'53| —61
Gujarat . . . . . o] 1185 1 43739 | —31°54| —73
Kathiawar . . o . . 540 26°20 | —20°80| =79
Sind . . . . . . . 004 4’5t \ — 447 —o9
Baluchistan Hills . . . ’ . 045 2°48 | — 2'03| —82

West Rajputana . . . . 2'15 I1°15 | == g'00| ~81

IV. The retreating south-west monsoon
period.—This season was remarkably dry over by far
the greater part of India,

The distribution of rainfall in October was exceptional,
due chiefly to the abnormal tracks of the storms of the
period. Two storms formed in the Bay during the month
The first storm was generated in the sputh-west or centre

02
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of the Bay, and advanced by a curved path first north-
wards to Ganjam and thence north-nerth-eastwards through
Orissa and Bengal where it broke up in the eastern
districts on the 17th. It gave excessive rain in the
North Madras coast districts and Orissa and heavy rain in
Bengal.

The second disturbance was of an unusual character,
It accompanied the formation and existence of a diffused
and extensive barometric depression over the south and
centre of the Bay which however never developed into a
cyclonic storm or circulation with a well defined centre.
Heavy rain fell in the Madras coast districts from the 1gth
to the 2gth during the existence of the depression and
moderate rain in Bengal and Assam.

Moderate rain also fell in South Madras and Burma
during the first week of the month previous to the forma-
tion of the first storm. A feeble disturbance gave light
to moderate rain in the North.West Himalayas on the
2oth and 21st.

The rainfall of the month was in moderate to consider-
able excess of the normal in the south and south-east of
the Peninsula and was normal in Malabar, It was also in
slight to large excess in Orissa, Assam and East Bengal,
and was normal in Upper Burma and Deltaic Bengal. In
all other parts of the Indian region the rainfall was more
or less deficient and was actually or practically n:/in
North-Western India. The deficiency was largest in
actual amount in Burma.

November was drier than usual over the whole country.
Only one storm formed in the Bay during the month. It
was apparently a large diffused disturbance during the
greater part of its existenee, A small central disturbance
of considerable intensity apparently formed within this
on the t1th and passed over Negapatam during the next
24 hours. This was followed by a moderate burst of rain
in South Madras.

Four cold weather disturbances affected the weather
slightly in Upper India. They gave cloud in the plains
and light rain or snow, chiefly in Kashmir and Chitral.

Upper Burma and Arakan had unusually heavy and
favourable rain chiefly due to local conditions. Little or
no rain fell over the whole of Northern and Central India
and the Peninsula to the north of Lat. 16° N. To the
south of Lat. 16° N,, the rainfall was light to moderate and
much below the normal of the month. Malabar, South
Central and Central Madras and Mysore received amounts
averaging between 1 inch and } inch, and Travancore, the
central and south divisions of the Madras coast districts
and South Madras moderate rain ranging from 1 to 4}
inches in amount,

Over the large area including Bengal, Orissa, the
Gangetic Plain, the Punjab, Rajputana, Central India, the
Deccan and the West Coast the rainfall was less than
10 per cent, of the normal and was #:#/ over by far the
greater part of that area,

No rain fell over by far the greater part of India in
December.

Three cold weather disturbances, feeble in character,
gave rain or snow in Rajputana, Kashmir, Chitral and
Baluchistan.

The first disturbance gave local showers in West and
Central Rajputana from the 13th to the 14th. The second
and third disturbances occurred during the fourth week of
the month and gave rain and snow in Baluchistan and
snow in the higher and interior ranges of Kashmir. Some
light showecrs of little importance were received, chiefly
between the 4th and 8th, in Upper Burma and Assam,

A diffused and irregular disturbance in the extreme
south of the Bay gave moderate to heavy rain in the South
Coromandel coast districts including South Arcot and
Tanjore, and also in East Ceylon,

The rainfall in the south occurred generally before an
that in the north-west generally after the 15th of the
month. The total rainfall of the month was in slight ex-
cess in Assam and in North Bengal and the Bengal hills,
but was in defect in all the remaining provinces. The
largest actual deficiency was reported from the south and
south-e ast of the Peninsula, where the rainfall due to the
retreating south-west moonsoon ended earlier and was
throughout lighter than usual. In this respect the rainfall
of December 1899 was in marked contrast to that of
December 1898, when Southern India received abundant
raintall.

The following are the chief features of the rainfall of the
period in India :—

(1) The rainfall of the period was in marked defect in
the Upper India Himalayas, The most noteworthy
feature of the period was the abnormal dryness and ab-
sence ot rain in the Western Himalayas during the months
of November and December. The following gives data for
eleven representative stations :—

VARIATION OF RAINFALL FRUM NONRMAL,
o vi'en;::aﬂ (4

STATION. ! Total varutlug
October |November Decembher ot i from

18 9. 1Syy. 1840, period normal

October lu‘
Ucccmhcl.' pesiod
e [ [ . [ z
{
Inches. Inches. | Inches. Inches.

Quetta . . +0'02 +0°27 —0'1t +0'13 + 17
Kalat. . . » =043 + 045 o +0'40 + 39
Chaman .+ —0732 —0°33 -0’69 —1'10 - 58
Peshin -0'30 ——G"30 —1°09 —1°41 - 03
Srinagar —~—0°g1 +o0'gt —0°39 +0°36 + 21
Leh —0'03 -0'03 —-0°13 ~0'¢0 - 8o
Kailang . . o] =005 +0°0§ -0 79 —o 87 - 40
Kilba. . « .| =197 —1'97 —1'24 —3'64 - 83
Simla, . . of *=0°54 -—0°54 —-0'74 —2'29 - g3
Chakrata . N o] =—0'SQ - 059 —0°66 —1 82 - 87
Ranikhet A —0°33 -—0'33 —0's53 —-2"34 —-100
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PO s
-——

(2) The rainfall of the whole period was very small in
amount and in marked defect over the large area inclu-
ding North-Western and Central India and the Deccan,
The following gives comparative data for this area of
large deficiency =

=5 = -]

AVERAGE ACTUAL ..E% "E% 2

RAINFALL IN .58 s |53 ,g

: : g1-° g
. =y =\ —g o [ BT .
AREA. & 2 e | 525 |ESs =
® - - °© B'g =] U'E o E
- 8 5 sag | s 85| wg
3 E 2 | s | L¥S| €3
'§ © |E> E'ED L=} o B
g | 5§ | 8 |28s|fse] B2

© z a |« " i< o

e
Inch, | Inch. | lnch. | Inch. |Inches.
Bihar » . . . 0'03 o o 0'93 3ot —69
Chota Nagpur  » .l 083 o o 0’83 261 —77
North-Western Provin-| 0726 o o 0'26 103 —87
ces and Oudh. i . . ]

Punjab . . .| o'1o 0’02 0’03 o'14 0'89 —84
Bombay ' . N .l 046 0’01 0’0l 048 3°59 —-87
Rajputana . « .| oot o 0’05 0’06 0’58 —g0
Central India o o o o 0'04 004 227 —g8
Berar » . . .| o0'02 o o o'02 367 —99
Central Provinces. .| 002 o o 0'02 276 —0g
Hyderabad . . .| oto o o o'10 463 —93

(3) The precipitation varied somewhat irregularly frcm
the normal in Bengal, Orissa and Assam. It was in large
excess in East Bengal, the Assam Valley and. Hills, chiefly
due to heavy local precipitation accompanying the st?rm
of the 12th to the 16th October, The following gives

datate— .
T T o T = = P
5 =
AVERAGE ACTUAL 28 |23 2
RAINFALL IN w2l E8 g
Tege o8
= & Sg | @D . .
; 4 $ | 2ip|E2%| g
e $ 5|5 |Fu e g
- ] H L et §5
5 | E | B | BEZlEEX) OB
3 B g .8 8.5 oE
2 o [N fsQ - o
2 = 8 [ ERS 03 g e 9
5 ,}’ a <>'c S ;-c = &=
Inches. | Inch. | Inch. |inches Inches.
Assam (Surma) . .1 682 004 0’53 7°38 7'02 + 5
Assam {Brahmaputra) . 607 0°51 0'72 7°30 43y +49
Assam {Hills) . o3 0’81 0’56 12°68 9'35 +136
Eastern Bengal . .1 o1rgs ‘ 024 o008 | 12°37 7°29 +68
Deltaic Bengal . 44 | [} o 4'41 560 —21
Central Bengal . .| 2767 o o 267 4°23 —37
North Bengal . ol 32752 \ o'ot 013 2°66 4'85 —45
Bengal Hulls . 6°26 7°85 —20
Orissa . a ‘

_M(;)Mm'i‘“he érecxpitation in B '
distribution,  Upper Burma obtained abundant and
favourable rain in October and November. The

rainfall in these months was, on the other hand, in moder-
ate to considerable defect in Lower Burma, Little or
no rain fell in December. On the mean of the period the
rainfall was practically normal in amount in Arakan,in
considerable to large defect in Tenasserim, Lower and
Central Burma and in considerable excess in Upper
Burma. The following gives comparative data s

——

AVERAGE ACTUAL RAIN- | Average A
FALL IN actual ;?)‘:ng:l
rainfall rainfall Percet-
of 3 of age
erio . varia-
Agga. October Novem- | Decem- | October 8&2%3 tion
1809 ber ber to to from
* 1899, 1899. Degem- Decem- normal,
er
1899, ber.
Inches. | Inches. | Inch. | Inches. | Inches.
Tenasserim , . . 4'97 3'23 004 824 12°13 -32
Lower Burma, Deltaic . 3°62 1'89 o 551 | 12°59 | =56
Upper ,, . 563 2'87 016 866 576 +50
Central ,, . 210 0'gt [ 3ol 810 | =63
Arakan . . o] 11031 228 o 13'59 1334 | + 2

(5) The rainfall in Southern India occurred chiefly in
the coast districts. There was a moderate to large excess
in the coast districts south of Nellore in October, The
precipitation was small in amount in November and
December and was hence in general defect in that
area, the deficiency in actual amount increasing west-
wards from the narrow coast belt. The foilowing gives
comparative data for the Madras Presidency and

Mysore 1=
VARIATION OF RAINFALL DURING
Di1viISION.
October November | December .
1899. 1800. 1899, Period.
Inches. Inches. Inches. Inches,
Madras (South) . +2°50 -3'35 -2'93 -3'738
Do. East-Coast +6°44 —613 —3'54 —323
(South.)
Do. East-Coast +3°32 —8'22 -—2'67 -~7'57
(.entral.)
Do. (Central) . . —3'42 —_—2i2 -0"45 —5'99
Do. (South Central). —1°42 -—3'52 —0%65 -5'50
Do. East:Ccast —-2°17 —3'24 —0'97 ~6'38
(North.)
Mysore . . . —2'17 —2"42 —0°52 —5'11
Malabar . . . +0°34 --3'83 —0°72 —4'21

- Yé,’,;.:Tﬂg?aTx;fallibf the year for the whole of India

as determined by the method employed by Mr. Blanford
(and which gives the normal annual rainfall as 41709
inches) averaged 11°14 inches below the normal.

The average rainfall of the Indian area was more or less
considerably below the normal throughout the year except
during the hot weather season.
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The following gives comparative data for the whole of
India (excluding Burma) based on the arithmetical means
of the actuals and normals for the 46 rainfall divisions
(irrespective of extent of area) : —

RAINFALL.

PERIOD. Average Average Variation P:;fie“t!a§°
actual of | normal of from {:”:‘“
year 1899, year. normal. normal.

Inches. Inches. Inches.
Cold weather, . . 071 093 —0'37 —28
Hot weather , . . 528 457 o 71 +16
South-West Monsoon . 31°07 37'67 —6°60 —13
Retreating  South-West 0°29 1°86 —1°57 -84
Monsoon.
Whole year . . . 37'35 4508 -7'73 -17

The year 1899 was in fact the driest on record since the
establishment of the present meteorological system. An
examination of all the available records shows that it was
the driest during the past 200 years at least,

The rainfall of the year was more or less in excess over
nearly the whole of the area which usually derives its
rainfall solely from the Bay current, including Upper
Burma, Assam, Bengal, Bihar and the eastern half of the
North-Western Provinces. The following gives data for
this area of increased rainfall :—

RAINFALL.

Divisiox. Average Average Variation | Percentage
actual  of | normal of fiom | va;;:;:m
year 1599, year. normal. normal.

Inches. Inches. Inches.
Upper Burma . . 50°48 37'70 +12'78 +34
Eastern Bengal . 1¢9'60 8829 +31°31 +24
Assam Surma . 136°36 12661 + 9'75 + 8
Assam Hiils . . . 149°St 13813 +11°68 + 8
Assam Brahmaputra . to1°75 87°01 +13°84 +16
Deltaic Bengal . . 7323 60'55 +12°67 +21
Central Bengal . 62°70 5628 + 6742 +i1
Nortb Bengal ‘ . 104°03 94’70 + 933 +10
Bengal Hills . . . 139°47 138°25 + 122 +1
Bihar South , . . 5595 4389 +12°06 +27
Bihar North . . . 71°08 5247 +18'6¢ +35
Noyth-Western Provinces, 43°07 3829 + 7°68 +10
Ofdahsgou:h . . . 3947 3611 + 3'36 + 0
Oudh North . . o 43'08 38°05 + 413 +11
North-Western Provinccs' 59°64 42'53 +17'11 +40
East Sub-montane,

D et U

=y

The total rainfall of the year was in defect over the
remainder of the country. It was less than 25 per cent,
in defect in the following ten rainfall divisions 1w

RAINFALL,
, Percen-
Division. A:;n:agle Average | Variation mgeen
of year normal from variation
1849, of year. | normal, from
normal,
f———
Inches. Inches. Inches.
Orissa . S - T 6167 | = 726 -12
Chota Nagpur . . . . 45'14 53°64 — 850 -—16
North-Western Provinces, Central] 33'53 34°31 — 0°78 -2
» ” Hills .| 5109 61°19 ~-10°10 —17
Malabar . . . o | 101°53 12562 -—27'09 —21
Madras, South-Central . . 2338 29°45 — 607 —21
Mysore . . . . . 2845 34°37 - 5'¢g2 ~17
Madras, East Coast, North . 31°03 40°44 — g4t ~23
”" » »  South . .| 3753 42°50 — 497 -2
» South . . . .| 2535 28's8 | — 273 ~10

It was between 25 and 50 per cent. in defect in 14
divisions, as shown below ;—

RaingaLL,

Division. A;z::gr Average | Variation Pear::nt-

of year normal from variation

1890, of year. | normal. m‘):(r:r;l.

Inches, | Inches. | Inches.
North-Western Provinces, West , 1893 20733 | = 735 —28
North-Western Provinces, West 334 4628 —-13'87 -10
Submontane.
Punjab Hills ., , . . 37°% 61°59 | ~33°79 =39
North Punjab . . . .1 1538 2115 | — 5°57 —26
Konkan . . . . .| 58 11506 | —5697 —s0
Bombay Deccan . . . 20°88 3649 | —1561 —43
Central Provinces, Central . . 25°93 51°58 | —25'65 —50
. ” East . . 3631 50°03 —13'72 -—27
Gujarat . . . . . 12'14 44°03 | —13'89 —32
Central India, East . . . 37°03 4341 ~16"38 -38
Rajputana East and Central India 74 2818 | =134y —48
West.

Hyderabad, South . . 16°17 29746 | —13°29 —45
Madras, Central, . . . 17°S9 2558 | «= 86y —-33
Madras, East Coast, Central . 35°59 35'19g | — 960 —327

Y T

It was more than 50 per cent. in the following divisions
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(thirteen in number) which formed the area of greatest

drought during t'he year and over which serious famine
consequently set in :—

—— - Rt st

RAINFALL.

e S| A v |
1599, of year, ; normal. from

I normal,

Inches. | Inches. | Inches.

Soyth-East Punjab . . . 10'52 23'54 | —13'02 -55
South ”» . . . 576 16°02 | =~1026 —~64
Central »” . e 767 1888 { ~-1121 —~59
Punjab Submontane . . . 14°42 31°30 | —16'88 —54
West Punjab . . . 378 890 | — 5712 =358
Hyderabad, North . . . 17'70 37°19 | =~19'49 —-32
Khandesh o . . . 13°42 3277 | —~19°35 -59
Berar . . . . . 1231 40°56 | —~27°'75 —68
Central Provinces, West 17°99 4462 | —2663 ~—60
Kathiawar . . . . . 579 27'07 1 =21"28 —79
Sind . . . . . . 0°77 600 | — 523 —87
Baluchistan Hills . . 453 944 | ~— 486 —51
West Rajputana . . . 2'47 12°55 ~10'03 ~30

The rainfall of the year was less than one inch in
amount at a considerable number of the rainguage stations
in West Rajputana and Sind and at a few stations in the
Punjab, Cutch and Baluchistan. The following gives data
for these stations :—

PRUVINCE, g STATION, T"g‘iln?;‘lﬁ“a'

' inch.

_ Montgomery . . 0'99

! Tarkhani . . . 0'74

! Khewra . . . 0'go

' Dehra Ghazi Khan . 046

Puxjas . . » . | Jampur . . f 0°'78
? Rajanpur . . o2t

g Alipur . . . . o'14

: Sinanwan . . 0°24

l.edhran . . . o'so

( Babar Kach . . . 0'78

Nari . . o . 0'60

Mittri . . . . 0'06

BALUCMISTAN . . « . Lindsay . . . 0o
Bellput . . . o

Temple Dera . . 0'ss

| Jhatput . . . 025

Total annual

PRrOVINCE. STATION, rainfall.
Jaisalmer . T‘(;PIIS'
( Davikot . . o'70
Balmer . . 039
Pachpadra . 095
. Jodhpur P o'
] Jodhpur (Sursagar) 0°45
Rajputana . . f Pali . o e 0'72
Sankra . . 014
i Sheo . . . 014

i Jalor . . 0’50 '
“ Chotan . . o8t
“ Ramgarh . . o
Khabta . . [
[\ Bhuj o . 0g8
Coren . . . . B Mandvi. , 084
Rahpur . . 006
| Nalia . . e o
( Karachi . . o5
Tatta . . . 0'6%
Jerruck . . 0'46
Shahbandar , . o'ry
Sehwan . R 0'46
SIND . . . \ { Hyderabad . . 0’40
Nanshahro o . 0’73
Mehar . . . o9t
Rohri . . . o'17
Umarkot . . 0'06
Nagar Parkar . 066

The rainfall was excessive in the Assam Hills, Arakan

and Tenasserim.

The following gives the most note-

worthy examples in these areas and in Bengal and

Bombay.

RAINFALL,
PROVINCE. STATION, —_—
Actual of
year 1899.

Inches

Tavoy . . . . . 221'26

Thayetchaung . . -1 22084

Launglon . . s o 232°06

Yebyu . . . . o) 25843

BurMA . . 4 | Kyaikto, . . . o 20384

Sandoway . . . . 234°83

Myebon . . . . 225'0%

Akyab . . « I 227766

Maungdaw . . . . 203'10
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RAINFALL, . . . .
The following gives a statement of the variation of the
mean rainfall of India (excluding Burma) during the pas
past
PROVINCE, STATION. .
Actual of Normal of 25 yearsi=
year 1899. year.
NUMBER OF DIVI-
RAINFALL,
SIONS,
Inches. Inches.
Buxa . . . 195°52 212'86
BENGAL N . {| Kurseong - o . 192'85 YEAR, _2 = o Average Varia- |Percent-
g E £ | actual Average| tion age
Cox’s Bazar . . . 193°75 140°78 g E & 1599- normal.| fiom varias
x 8 3 normal.| tion.
BonBay « . « | Malcolmpeth . . 139°60 = = =
. 1 (e (%
i Cherra Poonjee . .| 64101 42577
Litlyngkot . . . 208'88 Inches. | laches. | Inches,
Jowai o« . . .| sy | 2607 1875 . . 16 8 | 447 | avog | 4238 | + 6
Pathalipan . . . 19612 1876 o . 6 18 36°6o 41°09 | —4'49 -11
AssaM R . .J Jotinga Valley . . 203'So 1877 ¢ 1o 4 3681 41709 | =435 | ~10
Nematha . . . 21806 186'00 1878 * * 17 ! 6 47743 | 4vo9 | +6734 +15
Lalakhal . o .| 30566 179 . . 16 ) 2 | 6| 478 ] oo | +1GI | 4 g
Sunamganj . . . 274°S2 210°25 18% . * 13 i 1o 30'53 | 41709 ) =156 | — 4
L| Kachugaon . . . 20189 1881 . . 15 4119 41°09 | +0'10 o
— — 1882 . . 17 I 43°73 41°0y | +2:64 + 6
. . . . 1883 . N 11 1 12 40°97 41’09 | —o'12 o
The following gives the heaviest rainfalls in 24 hours : , ,
. . A 1834 . . 12 10 42'82 4109 | +1°73 + 4
exceeding 15 inches recorded during the year 1899 :—
1885 . . 15 7 42'14 | 4109 | F1°05 § + 3
1386 . . 14 8 44°11 41’09 | +3°02 + 7
iafall . .
Date E::'?n:’l 1587 * * H " st ey e *e
PROVINCE. DISTRICT. STATION. mz::lh ize?:;ir:g 188 ., 10 12 | 3055 | 41700 =155 | -4
8 .:l.::;.of 1889 . R 15 8 43'50 | 41°09 | +2°41 6
180 . . 14 i 8 | 4177 | 4109 | 4068 | + 2
Tnches. 1S9t . . 6 17 | 3755 | #4vou | =354 -9
Khasia and Jainta | Cherra Poonjee | 7th June. 18°21 182 . . 15 8 | 4618 | 41’09 | +509 | +12
ASSAM Hills.
Sylhet . . . | Lalakhal . ] 8h ,, 17°20 1893 . . 22 1 5016 | 4100 | +9°07 | +32
CrNxTRAL | Gwalior . . . | Bujirangrah . !20th ,, 1505 184 . . 17 6 | 4756 | 41700 | #6497 | +16
IND AL
{ Khasia and jaintia{ Cherra Punjee. | 1st  Sept. 17'33 1895 . 5 17 3800 | 41709 | —219| -7
AssaM . .
Hills. » » | 15th 4, o 18741 1896 . . 7 2 14 36.16 41’09 | —4'83 —iz
Southal Parganas . | Mohagama  .|z24h ,, ,, 1561 1897 . . lo 2 | 11 | 4094 | 4109 | —o15 o
BENGAL » 5 Darjeeling .| 25th ,0 , 19°40 158 . . 10 3| 10| 4752 | 409 | +oy3 | + 1t
Darjeeling . .
! L; Kurseong el ar s s 15°18 1899 . . 6 17 29'95 4100 [—11'1g 1 =37
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Concluding Summary.,

I1.—Cold Weather Period, January and Feb-
ruary 1899.—The following table gives mean varia-
tion data of the more important meteorological elements
for the cold weather period, January and February 1899 :—

MEAN VARIATION FROM NORMAL DURING COLD
WEATHER PERIOD JANUARY AND FEBRUARY.

< E | & g8 2 |
METEOROLOGICAL 5 E $ E s| 23] & ] =
PROVINCE. a S2 (3158 § |< = ©
e sw =8| Tx s . ] So S
& |EF | BS 8% = €1 & R
c ce | g g 5 = e 2 = 4
a |8E lce {88! & |s2| § | 8¢
S JxE2lEed%l & |SE| B |58
= | = - = = | = = &>
e T
i ° ° v Inches.
Burma Coast and Bay |—~.20l=02| o l+015 o|—03]—c85] —g6
Islands. . ! .
Burma Inland . L0121 05 o —o'07| —i18
Assam e s al—024 0¥l —1'8 —o°39| —16
Bengal and Orissa o |—'026} —1'31—0'3 1+'004| o} +07 |+0'55| +40
Gangetic  Plain  and |—"¢29 —0'8| =03} o 1| o |~o03] —2
Chota Nagpur.

Uppes Sub-Hunalayas . =024} © —1'0 039 —6 | —1°0 |—1g8] —70

. i
Iadus Valley and North-{—020) *1 3} =17 ’—"0!5 -3 | —1g|~047] —i8
West Rajputana

East Rajputana, Central /=017 | +0'4 | —1'6 —061| —~9 | —1'z|~039| —$3
india and Guja:at. . i

Deccan . . . =019 | tOL 1%l [—‘076 -8 | —0'3 [—033] —69

West Coast . . —0i8| =05 | =05 —057| —4|=~02|+079] +203

South India . . 022|072} {05 {—.Aom o406 |—030| —4I

Extra-Tropical India . —o23{—0'2|—12 j_-o; —y | =07 |[—0us| —30

Tropical India , =015 | —0'3| —0'3 —027 | -3 | —0'1 |—0'I5 -
i

—'021 | —0°2 | =~=0'7 |—'020| —~—4 |{~o03—032| —i18

! '

Whole India . .

The pressurc variations were slight to moderate in
amount. Pressure was below the normal over the whole
of India. The deficiency was greatest in the Gangetic
Plain and Chota Nagpur and least in the interior of

Burma.
The mean maximum temperature of the period was in

defect over the greater part of India. The deficiency was
greatest in Bengal and Orissa where it averaged 1°.3.
It was in excess in Sind, Rajputana, Central India,
Gujarat and in the Deccan, generally by small amounts,
The excess was most marked in the Indus Valley and
North-West Rajputana where it was 1“3 in average
amount. The mean minimum temperature of the period
was normal or in defect over the whole area except South
India. The deficiency was greatest in amount in Sind,
Rajputana, Central India, Gujarat and the Deccan and
also in Assam in which it ranged between 1° and 2°.

The air contained less aqucous vapour than usual over
the whole of India except Burma and Bengal wiere the
amount was practically normal and the Gangetic Plain
and Chota Nagpur where it was identical with the normal,

The deficiency was greatest in East Rajputana, Central
India and Gujarat, the Deccan and West Coast. Humidity
was below the normal in all divisions except Burma, Bengal
and South India where it was normal on the mean of the
period. The decreased bumidity was most marked in the
Deccan, East Rajputana, Central India and Gujarat, There
was also less cloud than usual over the whole area except
Bengal, the Gangetic Plain, Chota Nagpur and South
India. The deficiency was very marked in the area of
greatest reduction of the night temperature below the nor-
mal including Sind, Rajputana, Gujarat and Central India.
The rainfall of the period was more or less in defect over
the whole of India with the exception of Bengal, Orissa
and the West Coa:t, in which areas it was in slight to
moderate excess,

The chief features of the cold weather season were the
prevalence of less disturbed weather than usualin January
and the occurrence of a series of feeble storms in Feb-
ruary.

A reference to the monthly weather summaries for the
year 1899 will show that there was a considerable resem-

blance between the cold weather period of that year and
those of the years 18gz, 1896, 1897 and 1898. These
periods were with one exception marked by a considerable
excess of temperature and by decreased humidity and
cloud in North-Western India, The following gives com-
parative data for the cold weather periods of the years
1892 to 1899 for the area including the Puajab,
Rajputana, the North-Western Provinces and Bibar.

VARIATION FROM NORMAL IN NORTH-

WESTERN INDIA OF

CoLp WEATHER PERIOD OF

Tempera-| Humidity.| Cloud. | Rainfall
° Inches.
1% . . . . . . ~0a'5 -6 -0’9 —~0'51
1898 +1 -1 —1o +1723
1597 . . . . . . +1°2 -2 —0' —0'12
1896 . . . . . +2'0 -3 —0'5 —0'72
1595 . . . . + 03 + 5 -—0'2 4043
1804 + 06 +10 +1'3 +0'92
1833 . . . . . - —42 +11 +14 +2'04
1892 . . . . . . +2'5 -2 —o2 i —0'37

he temperature and humidity condi-

The variations of t '
tions in the cold weather of 1898-gg Wwere determined by

the distribution of the rainfall during the period, and hence
by the distribution and character of the cold weather storms

of December 1898 and of January and February ngg.P
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The chief characteristics of the storms of that period
were as follows :—

(1) The number of depressions and cold weather
disturbances was less than the normal, more
especially in January. Two appeared in
January and six in February,

(3) The disturbances were (with one exception)
feeble and ill-defined, and did not give rise to
deep secondary depressions in the Punjab.

The disturbances in January originated in
Berar and the Central Provinces and gave
rain in North-East India.

(3) The precipitation accompanying these distur-
bances in the Afghan and Himalayan areas
fell as rain to much higher levels than in
normal cold weather periods.

The precipitation accompanying these distur-
bances in January occurred chiefly in North-
Eastern India and in February in Northern India
and was most general and heaviest in Assam.

The preceding remarks indicate that the chief features
of the cold weather storms of 18¢8-99 were persistent
throughout the season.

An examination of the pressure and other conditions
obtaining in India before and during the cold weather
periods of these two years throws little or no light on the
abnormal features of these storms, and hence suggests
that they were related either to conditions in the upper
atmosphere over Northern India, or to conditions outside
of India,

The following table gives vertical pressure anomalies
for the cold weather period of 18g8-gg : =~

(4)

VERTICAL PRESSURE ANOMALY,

|
| [
3 . % o . . x%a
Pair of stations, | 2 2 @ & Z S |E 2ag
5 2 5 - 4 - &¢s
= 5 2 2 > e lsEL
g A £ [ 5 it [T
3 ) o < g 2 £E> @
G - e o e 2 ¢ o =
& © £ | & ] Sz sl
. Q z [} - 2% -
” I ” ' ” ” "
i
Leh and Lahore. +0t1f +'075 | 40483 | =032 | +-019| +'118 | +-038
Quetl:a and Jaco- |+'020) +'034) + 033 ] +°00g| +°010| +'057 | +'027
babad. J
Murrce and Pes- '—'022| +'002 | —'002 | —'026 | —*040 | +°020 | —012
hawar. '
Simla and Lu-|+'000} + ol0| 4°0151 +°002 | —043 | +°'046 | +'005
dhiana. [
Chakrata and!+013, +%31 | +°036 | 4017 —024| +°048 | +019
Roorkee,
Ranikhet and ' —'006 | +7010 | +°020°| +'015| —026 | +'035( + olf
Bareilly |
Darjeeling  and |—*c36] —'olo} —'021 | —'006 | —032 | +'021 | —'ol0
Dhubri. i
Mount Abu and —018 o +°009 | —007 | —030 | +'004 | —'006
Deesa. !
Pachmarhi and —'017{ —'or2 [} ~—016 | —o41 | —'o04 | —01§
Hoshangabad. |

The following table gives the mean vertical pressure
anomalies tor the cold weather periods, November to
February of the past eight years for comparison :—

mmomm——
——

VERTICAL PRESSURE ANOMALY,
Pair of stations. . i . i ]
1 -
§ PLEI S|l ¢ 08 @
X k=) 3 & 2 7 & i 3
® «® “ ® ) L 1 %E &
» ” ” 4 ~ ” E ” »
Leh and Lahore .| +°038 | +"040 +°013 + 041} +700,, —'004 . —'046 | +"040
' |
Quetta and Jaco~| +°027 | +'c50] — 007 +°01g f'()ulj +:006 | —*007 | +063
babad. | :
Murrceand Pesha-] —012?| +-041] +°006 + 022{—"'coh L 3 >
war. ' ! ;
Simla and Lu- | +°005 | +-0lg|—'003 +'012{—017 —'015 ~—'043 | 4017
dhiana. ’
Chakrata and | +°019 | +'028! +-023] +'030 +'owI ~—'010  —022 | +'03y
Roorkee, ‘ .
Ranikhet and | +°ot1 | +°018! +02| +'025 +'oo_~,| +ro11? 40137 4030
Bareitly. .
Darjeeling  and| —ot0 2 | +'o04| +'007. + oot +'017 ! ~008 | +'026
Dhubii. . .
Mount Abu and! —*006 | —'002! —'008| + 005 —'007! +‘0c3 | > +°02
Deesa. [ ; ' ! s l
Pachmarhi and| —'015 |—017! +°013} ? Py : +°005 | +'024
Hoshangabad l ; l [
Hence in the cold weather of 1898-99 the verti-

cal pressure anomalies in North-Western India were
generally positive and moderate to considerable in amount,
indicating increased pressure in the middle atmospheric
strata relatively to the lower strata- The feature was
slightly exhibited in September and was persistent in Oc-
tober and November. There was a tendency to a change
to the opposite condition in January at all the groups of
stations except Leh and Quetta, but the feature was fully
re-established in February.

The relative excess of pressure was moderate in Octo.
ber and November 1898 and moderately large in February
1299. The cold weathers of 1895-96 and of 1896-97
bear on the whole the closest resemblance to that of
1898-99.

The rainfall of the cold weather seasons of 1396-97
and 1895-96 in Upper India was below the normal.

The rainfall of the cold weather of 1898-1899 was
considerably below the normal over the greater part of
Northern and Central India excepting Bengal.

An examination of the Indian monsoon area charts
and of the charts in the weekly weather reports issued by
the English Meteorological Office indicates the conditions
which obtained in Europe during the inception of the

storms of the period. ‘
The following table gives a list of the more important

cold weather storms of 18g8-gg and of the conditions
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obtaining in South-East and South Europe during the
formation.

fnarked in Baluchistan and Persia as in India so far as is
indicated by the available data :—

A Weather conditions in East, South-
Date and characterof | rea of East and South Europe, prior to

stormi, ormation, and during the formation of
storm.

Feeble cold weather de- | Berar and the 1
pression of the st Central Pro-
to the 4th January in| winces.
Berar, the Lentral Pro-
vinces and Bengal.

Well marked anticycloaic condi-
tions prevailed over South-East
and South Europe throughout the
- month of January except tor a

short period from the 2nd tothe
4Cth twhlerl;:a depression affected
entra
Feeble disturbance of the] Berar and the the Balk;x:oPp:EiSn(s):lt:.Rusm 20d
sth to the 8th in Berar,| Central Pro-
the Central Provinces | vinces, J
and Bengal.

Feeble cold weather storm; Baluchistan
of the 2nd to tne 4th | and Sind,
February.

High pressure conditions obtained
| over the suuth east of Europe from
the 1stto 3rd of February,

. A small depression lay over andin
Cold weather storm of |Upper Sind; the neighbourhood of Italy on the
the sth to the o6th| aad North| 3rd and 4th. It was practically
February. and  East| stationary and filled up during the
Baluchistan.| 4th,
Cold weather storm of | Asiatic Tur-
the 6th to the Bthin!| key.
Persia and gth to the
13th February in Nor-

i Strongly pronounced anti-cyclonic
thern India and Burma. ;

conditions prevailed over the
» wholeof South, South-East and
Cold weather storm ot | West Persia. East Europe between the sth and
the 11th and 12th kebru- 16th.
ary in Persia and 13th;
to the 17than Northern
India and Burma. J

Feeble disturbance of the | Upper Sind .| A depression formed over the
18th and 1gth Febru- Black Sea during theijth, It,
ary, however, blled up rapidly during the

18th without changing its position.

|
Cold weather storm of | Asiatic Tur- | A storm lay over the Baltic sea on
the 31st and z2ndini Kkey. the 2oth. "It was displaced slowly
Persia and 23rd to the | eastwards to West and Central
27th 0 Baluchistan | Russia on the 215t and southwards to
and Northern india. South Russia on the 2z2nd, It
filled up slowly over the Black
Sea, Asta Minor and the south of
Russia during the next two days.

The preceding data indicate clearly that the cold
weather storms of 1898-gg in India were not the contin-
uation of European storms and that anti-cyclonic condi-
tions prevailed to the north and north-west of Baluchistan
or Persia during their initiation.

The preceding discussion has shown that the scanty
rainfall during the greater part of the cold weather of
1898-g9 was associated, as in previous years of similar con-
ditions, with certain pressure conditions in the middle and
probably the higher atmospheric strata. The small table
mm page 787 shows that the cold weather rainfall wag
below the normal in North-Western India during the cold
weather periods of 1891-92, 1895-96, 1896-97 and 1898-9g.
The same was the case in the cold weather of the present
year, 1899-1goo, which may hence be added to the group
of years of deficient winter rains in North-Western India,
The following data will show that the deficiency was as

RAINFALL oF PERIOD DECEMBER TO FEBRUARY,

StatioN Variation from sormal ia

OR PROVINCE, N°‘;"“‘
0

eriod.

P 1891-92. {1895-90. |1896~g7. 1897-98. [1898-99, |1899-1900,

Inches, | Inches, | Inches. | Incnes. | luches, | Inches, | Inches.
Baghhad . 003 $051 4 =478 | —210| —4.50| —328
leheran, . 349 =068 | +0'98 | —i103| —o058]| —~0'36
Ispahan . . o 6o —015 1 1008 | +107 | +oog| #0713
Buthiie , .| 961 | —583{ ~633| —3'49 | —6°86 | ~4°30] +2'84

Jask . . 2747 =134 | =080 | —2°36 | ~197| +354
Quetta . 505 =321 1034 | —077 | —230 | ~261 | +¢'20
Kashgar, . 069 —0'74 | —o0'20 } —0'82 | ~—0'82| +0'22

Kalat ., . 511 —230 | —3'37 1 ~2'93| —2'70

Chaman . 463 —2'26 | —o05 | =303} —1'39| +1'5¢
Kabul . . 1°85 —1'85 | 4495 | —1'47 | ~1'85| —%'lo
Punjab . . 222 | =137 | —059 | 407 | +763 | —0'83 | —063
Rajputana . 0’73 ~0'38 | —027 | +o'24| —032| —0°68

Sind . . 082} =063 —0:3| —065| —0'20| —073| +1'00

North-Westera 1'§52 | —0°33 | —1°05 | +0°21 +1°26 | —026 | —0'79
Proviuces and i

Qugh, i
RAINFALL OF PERIOD OCTOBER TO MARCH.
I . ., .
STATION. Norma]l Vanation irom normal in
ot i
period. - .
1891-02. 11595-96. 1806-97. 11897-98 [1898-09. i189y-1900,
; )
Inches. | Inches. | Inches. Inches. | Inches. | Inches, | Inches.
Baghdad . 9’03 +261  —g03 | —318 | —625 | —4'07
| |

Teheran . 773 l -—o'sz'l +099 | ~—007 | —333| —2'73
Ispahaa . . 32 : —4'56, +0'85| 4173 | —026 | —1'65 | —0'24
Bushire . . 13°30 ' ’ -7 67 E +4°'49 | ~5'30 | =476 | toO91L
Jask . . 4:35 | =415 1 -0'73 ([ +2 11 | —1°01 | —2'gh | +2°43
Quetta 7°c9 L 4174 4045 | —0'76 | —2°39| —0'6o
Kashgar. . 1’03 ! =061 ; +0°50 ? —118 | +0°06
Kalat . .| 798 P 308 | —307 | =467 | =30
Chaman 6’59 =239 | +o003 | —2'96 | —a'17| +08
Kabul . . 873 +227 | +260 | —430 | =45 =363

The data of the two preceding tables show conclusively
that the winter rainfall and precipitation of the cold
weather of 1898-gg was even more largely in defect in
Asiatic Turkey, Persia, Baluchistan and probably Af-
ghanistan than in North-Western India and the Western
Himalayas. It also indicates that in the very dry winter
of 1891-g2 the deficiency was also as marked in these

P2
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areas as in North-Western India, The facts hence point
strongly to the conclusion that deficient cold weather
rainfall in North-Western India is not a local incident but
is associated with deficiency over the large areato the
west of Northern India, incuding Persia, Baluchistan and
Asiatic Turkey,and hence that it is not due to abnormal
conditions affecting North-\Western India only, but to
conditions of a much more general character which have
not yet been fully investigated.

It may be noted that the relations indicated above have
been established by many years’ experience and were
utilized in the preparation of a forecast of these cold wea,
ther rains which was in very fair agreement with fact.

II.—Hot weather, March to May 1899.—The
following table gives the mean variations of the more im-
portant and meteorological elements in the eleven meteo”
rological provinces of India for the hot weather period
March to May 1899 :—

MEAN VARIATION FROM NORMAL DURING HOY WEATHER
PERIOD, MARCH Tu Mavy,
(8 |E gg | L | 4%
MaTteoroLoGt-| ¥ Eol B l gz | 212 . ISE
caL ProviNcE. | @ | =S l1EE) g | B |2 = |z
8 all.=2 o = E I3 3 o “
4 Em | E & F e £ g
e Bl El Bt .5] B RS
& = &35 - v
§ |sElzgl 28| 3 |88 3 B3
= |22 27 |2 =" & |&=
y o o Inches.
Burma  Coast| —'022 [ —0'9 | +12! 4027 | +3|+04| +11.34| +71
and Bay is-
lands.
Burwa Inland .| —'007 | —02 | +0'8 +418 | +63
Assam . .| =016 | +0'3 | +0'1 —284 | —10
Bengal  and| —013 | 404|407 | 4020 | 01403 sog5| +8
Orissa, .
Gangetic Plain| —013 | —0't | 417 i +°018 ' +03| +136| +54
and Chota ) J
Nagpur. . ! ! ‘ |
Upper Sub-j —o10] +16! +28 | —012| —=§5!=03} —~1-29 | —50
Him\a]layas. 4 t ) '
lndus Valley and] —'024 [ +2°4 | +2'4 . +°028 —2 | =06 | —~049 ' —~38
North-West } k 49 3
Rajputana. |
East K-jputana, | —'006 | +0'5 { 418 4'003 ! —1|=0y | ~o14 ] —20
Central 1ndia f
and Guijarat 1
Deccan . . 0}—06| 407 +.002] +1|401! 4016 +8
West Coast . 0|=o3 |02 =023} -3 o +481 | +63
South India .} —'004 | ~1'3 | —0'G| —'033 % +1]+06 | 4a01 +47
Exln:_—-Tropical —.015 | +09 | +1'5 | +'011 i —23 =03 | =041 -9
naia.
Tropical India .} —'007 | —0.7 | +0'4 | —'007 ‘ +1!+03 | +450 | +50
Whote of lndia.}! —‘o11 | +02 | 410 | 4003 ‘ —1 o} +1'82| +18

The previous table gives mcan data for the whole
period, and indicates that on the average of the period
pressure was in slight defect, temperature generally in
slight to moderate excess, humidity slightly to moderately
below the normal and cloud and rainfall more or less
below the normal in Upper and Central India, but in slight
to moderate excess in Burma and the Peninsula,

The mean pressure of the Indian land area was *o10”

T

in defect in March, ‘*oo1” in defect in April, and +o1¢”
in defect in May and hence averaged ‘010" in defect for
the hot weather period. Series of thunderstorms occurred
at intervals in March and April in the Punjab, North-
Eastern India and Southern India. Temperature was in
general excess in March and May and more or less below
the normalin April over the whole area except Upper India,

The local variations of pressure from the general con.
dition in the months of March and April were small and
apparently of little importance. The chief feature of
the period was a general disturbance in the second week
of the month of April which gave moderately heavy rain
over the whole of North-Eastern India and the Peninsula,
The month of May was considerably hotter than usual over
the whole of Northern and Central India, and temperature
was on the mean of the month in general excess
The excess was large in amount in the Punjab and moder-
ate to considerable in the interior of Bengal. The hot
weather conditions of May gave rise to the following
abnormal features of the pressure distribution in that
month:—

(1) General deficiency, relatively to the mean condi-
tion, over nearly the whole of Northera India and Burma,
the deficiency being most marked in Bengal and the
West Punjab,

(2) General excess of pressure in the Peninsula
and Western India, greatest in the West Coast districts
from Kathiawar to North Malabar.

(3) Excess of pressure at the level of the hill stations
as compared with the neighbouring plains,

The following table gives comparative data of the
month of May for eleven years which were inthe great
majority of cases characterized by increased temperature
and decreased pressure over the Indian area—

VARIATION FROM NORMAL OF
. Mean
MONTH AND VEAR. Mean Mean | aqueous
pressure of ftemperature . vapour
month. of month. | pressure of
H muonth.
[ z b
May 1879 . . . . . —'045 +1°3 ~‘0l0
3 18% . . . . —'022 +0°'2 —°00}§
» 1881 . . . . . + ‘002 +o'1 o
v 1882 .« e . + 006 ~—0'2 —'004
s 1850 . D . . —'Q32 +0'6 011
» 1892 . . . . . -'027 +18 -—'003
s 1804 . . . —'023 +1'5 —0It
o 1895 . . . . ~*007 +2°% +°027
» 1896 . . N . . +°013 +2°3 ~—'00§
s 1897 . . N . . ~'004 +1'7 —’o0I
o 188 . e . . -'008 406 ]
» 1800 . . . . . -019 +0'8 +°033
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The following gives mean temperature variation data of
Northern India (including the Punjab, Upper Sind, the
North-Western Provinces, Bibar and Rajputana) for the
month of May of eleven years resembiing May 1899 in
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area than that normal to the month,and hence to a deficiency

of pressure as compared with the normal. The decrease

of pressure is chiefly, if not solely, a temperature effect.
Ihis is confirmed by the fact that in each of these

i ief f t—— .
;bexr'chle features months (viz., May 1879, 1880, 1890, 189z, 1894, 180s,

“Variation | i i
. of mean Area of Amount of 1896, 1897, 1898 and 189g) presure was in relative excess
TH AND YRAR. rerts . .s
ONTH D A tic(:nf::?::: vgaxr?:;:os: vslrl_e;nggit O.l' the vertical pressure anomalies were pOvae at the
India. hill stations in Northern India. This is established by the
° o ollowi ix pai 1018 s meer
May . . . +4'0 |North-Western Provinces * +5' t _ _?g data for six pairs ({f SFHLUODS '
, 1880 . . . 120 | South Punjab . . +56 VERTICAL PRESSURE ANOMALY IN May.
, 1881 . . +0'8 Do. . . . +2'9 Pair of . —
, 1882 . . —o'5 | North Punjab . +2°1 stations. | 8,9, | 1850, | 18g0. | 18qz. | 1804 | 1805. | 1806, 1807. | 1808. | 1899,
s 1800 . . +1°5 | Punjab . . +2'5 |57 T 7 Fane e anal S anll ey 77 i 7
» 1802 . . +30 | West Punjab . +5'5 Quetta ? ? +°006] +'05u| +.037| +°063| + 036 + 050 +'0k2 4043
» 1804 . . N +30 | {hota Nagpur . . +5'0 ‘t‘]“‘s Jdaw'
) . . abad.
s 1805 . . . +40 |Punjab .. . +06'0 Leh and} 2?2 | +.069] +'063) +°125] +082] +'101) +°085] ? |+'003 4075
» 1806 . . . +31 De. . . . +4°8 Ml:ahore. +020| +7038 +-0a1| +-015| +-023 e 1y
. urree 0 ‘02 N . ‘001 *
» 1897 . . +36 | North-West Rajputana. +5'S and + 3 4 035 +°023) +'057 017, + +°'033
» 1808 . . o +0¥ | Asram (Surwa) . +3'0 Ran“'?l'
| . . . pinat,
o 1809 . -1 +3'3 | Punjab (Central) . . +06°3 Siwla and ? ? +'033] +'049| +.042| +06u| +°050| + 0°54] +'009] +°047
S mm ST T T T T T Ludhi-
The data of the preceding table show that the temper- AT .
. ” ) , ] akrata | +'044| 1°015] + *022|" +o040| 4 ‘035 +'045| +°038' 4058 +°025] +*
ature conditions of May 1881, 1582, 18go and 1898 were and + 4 5| o 5 S rross
. 1 Roorkee
practically normal. In each of the moaths of May 137y, Darjeeling | +.032| +007| +°002| +u03] +'023! +-033| +011| +028| +°015| +-025
1880, 1892, 1coq, 1895, 1896, 1897 and 1899 tem- and.
perature was considerably above the normal, due largely, cuita,
to deficient M Mean .} +°'039| +°032| +028] +°050| + 041} 405 .| +°046| +041| 4011 +0.45

if not solely, precipitation in the cold
weather period over the plains and adjacent mountain
areas of Northern India. In each of these months, except
that of May 1846, the mean pressure of the Indian area
was in defect, the deficiency averaging 028" for the first
five years and almost identical in amount with this in four

" The large positive vertical anomalies were evidently in
each case the result of the temperature conditions of the
month in Northern India, which, by the various air move-
ments which it either strengthened or initiated, diminished
pressure at the level of the plains in Northern India and
to asmaller extent at the level of the hills, thus giving
positive vertical pressure anomalies, which increased with
elevation and were hence greatest for Leh.

out of these five years,
Excessive temperature in the month of May generally
gives rise to a larger diminution of pressure over the Indian

A second interesting feature of the meteorology of the month of May in each of these years, except 1879, is that
pressure was in local excess in the Peninsula, more especially in the West Coast districts, and in local defect in

PRESSURE ANOMALY OF May.

AREA., STATION. _
1879. 1880. 18g0. 1892, 1804. 1895, 1896. 1897, 1808, 1899.
 Calcutta . . . - +lfoos +‘{002 ,—I{oox --l'[oxg —,{035 --I{oz4 -"’010 —"loo7 —”006 —'323
r Patna . . . . —~'014 +'019 —*013 - 037 -~"055 —~*030 ~023 . =02y —-*018 | —012
allahabad . . . . -~ 012 o o ~'030 -—'037 ——'040 ~—*026 —'028 ~'006 | —'009
NORTHERN INDIA., ., |
Lahore N . . . ~'003 ~'030 ~'0lg —*036 —*031 —"038 —*01g - 020 +°001 | —'00g
} Mooltan ., . . +°013 —+027 —'016 —*045 -'036 —048 —'031?1 —*027 +°008 [ —-042
i Peshawar . . . . + 026 ~*036 —'005 —'029 —'014 —022 ~-‘0I14 [ 4-om —'002 | —‘045
Rajkot . . . —~'014 + 005 +°044 +°050 +°059 + 044 + 041 +.027 7025 | +-o25
Bombay . . R . —~0'40 +°012 + 025 + 021 + ‘050 +°043 + 031 ‘ +°024 +:018 | +°023
. Karwar . ? +°030 +°034 +015 + 050 +°049 +°033 +°028 | +'014 | +'027
Was:f:&;:-wu AMD Poona . . . Lp HrOIG +ro12 +r027 + 035 +°044 +030 +'029 +°019 +018 | +-o19
l Belgaum . . . ~'022 ~—*005 4+ ol4 +-027 +'047 +°036 +°035 +°020 +°032 | +°024
, Cechin . . . . —'007 —oto0 ? +'036 +'035 +°034 + 031 + "007 +'003 | +-027
| Calicut . . . ? ? +°022 +'035 +'032 +°027 | + 007 +'004 [ +°024
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The preceding data establish that generally, if not
invariably, exaggerated hot weather conditions in Nor-
thern Indiain May tend to give a larger deficiency of
pressure in Northern India than the mean deficiency of the
whole of India, and a smaller deficiency in the Peninsula
(more especially in the West Coast districts), or in other
words, to give negative pressure anomalies in Northern
India and positive anomalies in the Peninsula. This is
mainly, if not entirely, a result of increased temperature
in the hot weather,

The experience of the year 1899, hence confirms the
conclusions stated in the Annual Summary for 1898, that
more strongly marked hot weather conditions than usual
(i. e, increased temperature and great dryness of the air)
in Northern India in the month of May accompany or
initiate the following pressure conditions :~~

(1) General deficiency of pressure over India.

(2) Relative excess of pressure at the level of the
hill stations in Northern India, as compared
with that at the level of the plains.

(3) Relative deficiency of pressure in Northern India,
usually most marked in or near the area of
greatest excess of temperature,

(4) Relative excess of pressure in the Peninsula,
greatest in amount in the West Coast districts
Gujarat and Kathiawar,

The highest temperatures of the year were registered
during the last week of May and the third week of June
in Sind and the Punjab and in the second week of May
in West Rajputana. Maximum temperatures exceeding
115° were registered at the following stations during the
hot weather :—

Highest waxi-
mum temper- -
PROVINCE. STATION, ature recorded D“:ccon:eg":h
duriag the orded.
year.
o

Khushab 1189 27th May,

Mooltan, . 118's 2oth June.

Montgomery . 17’5 27th May,

Dera Ismail Khan . i17°2 27th May, ioth and
Punjab 20th June.

Lahore , . 116°6 8th June.

Sialkot . . . 1159 toth June.

Sirsa . . 1158 13th May,

Peshawar . 115°5 20th June.

Jecobabad 123’0 20th June.
Sind .

Hyderabad . 1187 17th May.

Bikaner . . 1138 12th May, zoth and

] 218t June.

Rajputana, . Sachpadra , . 1158 16th May.

Kotah , . . 115°6 13th May.
Asiatic Turkey . Baghdad . . 1189 27th June.

1

-

The following table gives vertical pressure anomaljes
for each month of the hot weather period of 18gg ip
Northern India, determined from the variation data of
six pairs of stations. It will be seen that the vertical
pressure anomalies in Upper India, which were small ang
negative in April, were positive and large in amount in
March and May =

m———
Vertical pressure anomaly.
PAlR OF STATIONS. ;
March. ; Apnl. ' May. Ig::gd"‘
" i " " l "
Quetta and Jacobabad . +035 | +'032 4043 . +'037
Leh and Lahore +°003 : -013 +°675 é + 042
Murree and Peshawar . + 007 r —co7 + 058 ; +°019
Simla and Ludbiana +'043 ‘ —+00t +°047 +°029
Darjeeling and Dhubri . —012 ! -—033 +°035 -—'003
Mount Abu and Deesa . +015 ° ,* ~ofl —00 2
' !

The meteoroiogy of India during the hot weather of
1899 was determined mainly, if not entirely, by meteorolo-
gical actions and conditions in India itself and by the dis-
tribution of the cold weather snowfall in the Himalayan area.

The cold weather or winter snowfall was considerably
below the normal in the Westers Himalayas and Afghani-
stan mountains and the winter terminated earlier than usual
in the latter area. The extent of the snow-clad surface
was less than usual at the beginning of the winter and was
hence considerably below the normal in the beginning of
March, The disturbances in March and April gave a
moderate and late general fall of snow in the Western
Himalayas, The snow accumulation melted rapidly dur-
ing the dry hot weather of May, and was again much be-
low the normal at the end of the month. The general
character of the weather in Northern India in these
months and more especially in May was such as is invari-
ably associated with deficient winter precipitation and
early termination of the winter in the Western Himalayas.

A noteworthy feature was the increased rainfall in
Burma, the Assam Valley and the greater part of Bengal
during the hot weather. This is the rule in about four
out of five years of deficient cold weather rains in North-
Western India.

The larger features of this period were directly related
to the snowfall of the previous cold weather season and to
that of the second week of May in the North-West
Himalayas.
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The following gives rainfa]l variation data for Burma,
Assam and Bengal : =

S —
RainraLL,
March. April May Tom.l ot
- period.
[ .o,
E (2358 183 f.'.«z’é l.-"'!‘i
AREA. s lsg|s SE | B cE|§ a E
- :5 == ;E -.‘:T;f>‘5 -] =5
e E— P} e v © o o8 e f @ s
R R EEHE I I T
ER RN RN EERE LD LA
Pt~ b R o hall -]
AR R L I T
‘ N —
Inchesi {nches lnchesf Inches
Burma Coast and Bay [+ 020 +30 | +1°,8] +358 | +,56 +76 [+11°34 +71
Islands. | |
Burma Inland . .*"'33} 93 1—0'38 2B+ y04 +100 | +418] +63
Assam (durma® o L=U50l —18 14072 46 |~187 mpp |—2Gs] — 7
! } ! ‘
Assam (Biahmaputra) :+o‘66§ +16 {—013| =2 +1'28\ +i1{+1'8t] + 8
i i !
Eastern Benga . . 150 =53 v27.| 463|436 +35 [+ynyf +28
1
i i
Deltaic Bengal o . —130 —76 | 415 +68 FITI| H61 #4050
. ! -
Central Bergal . < OBy =86 b0t +7 | 04| —18 |—1°73) —~22
North Bengal . T030 +33 ’—o': ~6 |~262f —25 |—2 46! —16
|

III. The south-west monsoon period, June to
September 1899.—The meteorological conditions in
the Indian land area antecedent to the establishment of
the south-west monsoon were favourable to a normal
monsoon and also to its rapid extension over nearly the
whole of India.

The following gives the most prominent and important
of these antecedent conditions 1~ ‘

(1) The snowfall of the preceding winter was much
less than usual over the whole of the Western Himalayas
and also in Afghanistan, Baluchistan and Persia. It was
probably in local excess in Kashmir and also in Kumaon
and Garhwal. The snowfall was distributed fairly through-
out the season, and there was no abnormal accumula-
tion at the end of May, except perhaps on the higher
ranges in Kashmir, ' ‘ .

(2) The snowfall of the preceding }vmter was heavier
than usval in the Sikkim and Assam Hlma!ayas. '

(3) The pressure conditions in India d.urmg the previous
five months were such as accompany higher tempt?rature
in Northern India and less snowfall than usua}l in the
Western Himalayas. The chief feat_ures, which were
fairly persistent, were (a) general deﬁmency of pressure,
(8) local deficiency in Northern India and Burma, mo.st
marked in Bengal and the Punjab, and () loFal excess in
the Peninsula and Central India, greatest in Berar, the
Konkan, Malabar and West Dchan. ' .

(4) The temperature conditions during the previous
five months were such as usually accompany a qner
winter than usual in the Himalayan area~—more espec:a].ly
on the lower and middle ranges. Temperature was in

moderate excess in February and March in Northern and
Central India and in large excess in Upper India in May.

(5) The air was throughout nearly the whole season
much drier than usual and skies remai'kably free from
cloud,

) (6) The air movement was more vigorous than usual
in March and May, due to the intensified thermal condi-
tions of the period in the interior of India,

(7) The conditions in the Indian Seas and the Indian
Ocean were, so far as could be ascertained, satisfactory
and favourable, and indicated that the conditions in the
south-east trades region were at least normal, and that’
the air movement in that area was somewhat stronger
than usual,

The following were the inferences or forecast (prepared
in the first week of June) of the probable distribution
of the monsoon rainfall based on these conditions :—

“(1) Conditions are favourable to the prevalence of
monsoon currents of at least normal strength in the Bay
of Bengal. The rains wilk probably commence slightly
before or about the normal date in Bengal (z.e., the 15th
of June).

“(2) Conditions are favourable to the prevalence of
monsoon currents of at least normal strength in the Arabian
Sea. They are also slightly more favourable in that sea
than in the Bay. The influence of the late snowfall in
April will very probably be very slight, and, so far as can
be judged, the monsoon ought to set in on the Bombay
Coast before the 8th of June,

“(3) Conditions are favourable in Burma, and it will pro-
bably receive at least normal rain. The rainfall is more
likely to be in excess in Lower Burma than in Upper
Burma,

‘“(4) Conditions are slightly unfavourable in North
Bengal and Assam. The rainfall on the mean of the
whole area will very probably not be above the normal
and probably be in slight to moderate defect.

“(s) Conditions are favourable in West, South and East
Bengal—~more especially in the two latter areas, and the
rainfall of the south-west monsoon period will be very
probably normal and probably in excess in South and East
Bengal, and normal or in slight defect in West Benga]
and Orissa,

“(6) Conditions are slightly unfavourable in Bihar and
Chota Nagpur, due to the deficiency of pressure in
Bengal and Assam, and the rainfall on the average of the
whole area will very probadbly not be above the normal,
and probably be in defect to a slight extent. Conditions
are slightly more favourable in Chota Nagpur than Bihar.

“(7) Conditionsare, on the whole, favourable for normal
rain in the North-Western Provinces. There is a slight
probability, based chiefly on the pressure conditions in the
Punjab, that the rainfall of the whole area may be in slight
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to moderate excess. It is more probable the rainfall will
be in excess in the western than the eastern districts.

“(8) Conditions are favourable in the Punjab. The
pressure conditions of May (more especially the deficiency
in the West Punjab) strongly. resemble those of May 1880;
1892 and 1894. Comparison with these years indicates
that the monsoon rainfall of the present year will probab-
ly be above the normal. The character of the rainfall
in this area, however, depends chiefly on the general
strength of the monsoon and not on the local conditions,
and these conclusions should be suitably modified if the
monsoon turns out to be much weaker than is anticipated
in the forecast, in which case the rainfall may be below
the normal to a moderate extent in the West and Central
Punjab and normal or in slight defect in the East Punjab,

“(g) Conditions are, on the whole, favourable in Rajput-
ana—more especially in the eastern and central districts,
due to the same conditions as in the Punjab, The mon-
soon rainfall will hence very probably be at least normal
in the eastern and central gistricts and probably in
moderate excess. It will probably be about normal in
the western states. The rainfall in these areas, as in the
Punjab, depends chiefly on the general strength of the
monsoon, and hence, if the Bombay monsoon current be
weak, the rainfall will be normal or in slight defect,

“(10, Conditions are about as favourable in Central India
as in the North-Western Provinces, and it is prcbable
that it will receive at least normal rainfall. The rainfall
is more likely to be in excess in the eastern than the
western states.

“(11) Conditions are, on the whole, favourable in the
Central Provinces and to a slightly less extent in Hyder-
abad. It is hence probable that they will receive at least
normal rainfall. The conditions are more favourable in
the eastern than the western districts of the Central Prov-
inces, and it is hence probable that the eastern districts
may receive rainfall in slight to moderate excess of the
normal,

“(12) Conditions are not quite so favourable in Berar and
Khandesh, and the rainfall in these areas will probably
not be above the normal and may be in slight defect.
They are also slightly unfavourable in the West Deccan,
and that area will very probably not receive more than its
normal fall and probably less.

#(13) The conditions in the west coast districts are
such as are in normal monsoons associated with at least
normal rainfall. It is hence very probable that the rain-
fall of the present year’s south-west monsoon will be at
least normal in those districts, and probably it may be in
slight to moderate excess.

“(14) The variations of the rainfall in the North Madras
coast districts are in at least five years out of six similar
to those of Orissa and the Central Provinces, Conditions

———

appear to be on the whole favourable, and it is probable
those districts will receive about normal rain.

“(15) A comparison of the conditions in the Madras
Deccan, Mysore and the Carnatic with those of similar
years indicates that the rainfall during the period—June
to August—will probably be in slight defect—more
especially in Mysore. It is, however, very difficult to
forecast for this part of India, as rain in the southetn
half of the Peninsula during the monsoon proper occurs
chiefly during the intervals of breaks in the rains of
Northern India, and is hence essentially of irregular
occurrence,”

The forecast was a partial failure, as it was based on an
erroneous estimate of the strength of the Bombay mon-
soon current and of the south-east trades due to absence
of information from the latter area.

The following gives a brief summary of the chief
features of the south-west monsoon period of 189g9: =

VARIATION FROM NORMAL DURING SOUTH-WEST
MONSOUN SEASON, JUNE TU SEPTEMHER,
E | & g o | 55
2 |2 | 8¢ H 123
METROROLOGICAL | B TE.|l 33 | :] @ 9 5
PROVINGE. s =Y E Sl 98 |z E = g€
g3 | EZ - -l 3 =
§ sl 8] S lE; Tl B3
- ) & 1 3 =2 2 ‘s g C
a Cu Q. . o = N i €cad
e eE | et ex lec €, - v i~
a Y @ L, E g @ s 5 o T 3
- & = - O g
L - -~ < o = |
" " I i "Trches, E
Burma Coast and —'oot | 407 +12 +7014 |— 1 03 — yor — 38
Bay lslands. | ! ]
Burma Inland .. —'003 | —04 +00 + 334 +1o
1 ! ,
Assam . . o) =008 | —1'8, —0'3 + 8':5! +12
! !
Bengal and Oriua; o | 02 4073 | 47014 ' o403+ 01 +13
. . . | : ' |
Gangetic Plainand  +'002 | =01 —0'2; —'020 = 2 +0' 21+ 351 420
Chota Nagpur. | ! i |
1 ' 1
Upper Sub-Hima- | —'003 | +273| +1'0| — 0061 = 7 —1" —1g22 ! —45
fayas. ! ) |
Indus Valley and [ +30| +1'0f +'0c2 [= 2 =09} — §5; ~}

North-West !
Rajputana. !
East Rajputana,| +°031 | #3101 { +1°3] —'090 =13 —1°g | =400, —355
Central  Inuia ;
and Gujarat.

Deccan . +034 | +31 | +1 2, — 058 |—10 —O5 —i7ah . =50
West Coast . J + ‘031 { +11 | 05| —0a8 |- §5 =11} —35231 —di
4 i '
Soutn India i 4018 [+241 +11) =026 |[— 5 401 = 48] 34
|

E<tra~Tropical +004 | +10| +0°5] —*031 |— 5 —0CG| = 2o0uj —32
India. .

Tropical India .| +'015 | +1% | #10| ~'027 |— 5 —o03 | —Irql -5
i

Whole India +1°t { +07| —029 [~ 5 —0'5| — 673} =23

‘ +°009

The large abnormal conditions of the period were
mainly dependent upon the distribution of the rainfall
during the period in Northern India, the chief features of
which were very scanty rainfall and drought during the
period, July to Scptember, in the Bombay monsoon region
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and heavier rainfall than usual in North-Eastern India
and Upper Burma. These conditions were as follows :—

(1) Pressure was normal or in very slight defect on the
mean of the period in the area of increased rainfall in
Northern India and in moderate excess in the drought
area in Western India and the Peninsula.

(2) Temperature was in slight to largish excess over
the Peninsula and Western India, the increase being
greater in the day than in the night temperature, and was
most largely in excess in the drought area, including Berar,
the Central Provinces, Bombay, Central India, Rajputana
and the West and South Punjab,

(3) There was, on the whole, much less cloud than
usual in Western India and the Peninsula, and the
humidity was in considerable to large defect, accompany-
ing diminished amount of aqueous vapour. The defi-
ciency in the relative humidity was greatest in the
drought area, in which it averaged g for the whole period.
_ (4) The rainfall was below the normal in seven provin-
ces. The deficiency was small and unimportant in Burma
Coast and Bay Islands. It ranged between 25 and 50 per
cent. in the Upper Sub-Himalayas, Deccan, West Coast and
South India, and exceeded 50 per cent, in the Indus Valley
and North-West Rajputana and East Rajputana, Central
India and Gujarat.

(5) The rainfall was in excess in the remaining four
divisions by percentage amounts averaging 1.

The following table, giving comparative rainfall data of
thirteen large political divisions for the period June to
October 189g, gives a more satisfactory basis for the com-

parison of rainfall :—

, RAINFALL OF SEASON JUNE TO OCTOBER,

| Percent-

PROVINCE } '  Variati
| Average , Average | 3f:3n:°n age varia-
actual. | normal. “ normal, | tion from
| i | normal,
- el ‘ ——
. lInches. | Inches. | lnches, !
Burma « 93'5v ‘ 6830 | — 474 -5
Assam LDossor 1' 7323 ; +11°S0 +16
Bengal . . . . P 7163 1 Co'us L 43S +19
Chota Nagpur T 40'32 47°36° — 7'04 -15
fihar, . . . - s 5799 l 4327 +14%62 +34
!
North-Western Provinces and | 3650 3467 + 1'83 + 5
Oudh. :
Punjab A 1524 | — 766 ~50
Central Provinces . . o] 2435 45'83 —30°98 —~46
Central India . . + » 38 4095 | —14'57 —36
Rajputana . 812 1367 | —10'55 ~57
Berar. . 107§ 37748 —26'73 =71
Bombay . . . e LB 167sK 41°24 —24°73 ~—¢o
Madras 27'82 3440 - 67 —1g

The rainfall of the period, as indicated by this statement,
was normal in amount (and also very favourably distri-
buted in every respect) in Burma. It was in slight to
considerable excess in Assam, Bengal, Bihar and the
North-Western Provinces (due to increased rain in the
eastern districts). The excess was large in Bihar (34 per
cent.). The rainfall of the period was in very serious
defect over nearly the whole of the Peninsula and North-
West India, the deficiency ranging between 40 per cent,
and 75 per cent. in the Punjab, Rajputana, Central India,
Berar, the Central Provinces and Bombay,

The causes of the remarkable deficiency of the rainfall
over North-Western, Central and Western India are dis.
cussed in the section entitled ¢ Concluding remarks.”

The initial burst of the south-west monsoon was un-
doubtedly weaker than usval, This was shown (ist) by
its delay, (2nd) by the absence of cyclonic weather during
its first advance over the Arabian Sea, and (3rd) by the un-
usually short period of the first and only strong advance
of monsoon winds in that sea.

It has been stated above that conditions were extremely
favourable in India for a strong monsoon and favourably
distributed rainfall over practically the whole of India.

The combination of a South-East Trades circulation,
slightly feebler than usual, at the commencement of the
monsoon and of favourable conditions in India during the
hot weather month of May 1899 appears to be sufficient
to account for the following features of the rainfall of the
month of June :—

(1) The slight delay in the establishment of the
monsoon currents over the Indian seas and the coast
districts of India in the beginning of June.

(2) Their rapid extension over the Indian land area to
the limits of the Punjab in the third week of June.

(3) Heavier rainfall than usual not only in North-
Eastern India, but alsoin the northern belt of the area
dependent on the Bombay current, including the Punjab,
Rajputana, Central India and the North-Western Provin-
ces in the menth of June.

These initial conditions fail to explain fully the follow-
ing features of the remaining months of the south-west

monsoon of 1899 (—
(1) Normal or excessive rainfall in Burma and North-

East India during the remainder of the mousoon season

from July to September.

(3) Very scanty rainfall and more or less complete
drought in the greater part of the area dependent on the
Bombay current from July to September.

The chief feature of the south-west monsoon rainfall
in 1899 was its more or less complete failure in Northe
Woestern and Western India and the Deccan.

The following gives average rainfall variation data for
the two periods (@) June and (5) July to September ia

Q
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thirteen political divisions in illustration of the preceding
remarks :—

RAINFALL.
June. JuLy TO SEPTEMBER.
AREA. .
Percent- P
v;\r'i::lt,i;ln. ‘g:i;':.'h' v:rfatr:)ln a.gc::::irit;-
Inches. Inches.

Punjab « o o « o} +107 + 63 | = 852 ~-64
Rajpu'tana . . . . o] +r1vgo + 76 | —12°2% -77
Central India . . . .1 +7309 +1 13 | —20'41 —63
North-Westera Provinces and| +5'S9 +129 | = 3'50 -9
Bihar. . B . . o +3'47 + 47 | +12°93 +19
Chota Nagpur . . . o #3056 + 43 | — 853 —34
Bengal . . . . of +2'35 + 16 | + 844 +38
Assam . . . . . +5°92 + 30 + 4°31 +9
Berar. . . . i .o =284 - 40 | =21'42 —-77
Central Provinces . S T — 29 | —16'68 —47
Bombay . . . + o] +018 + 2 | —32'67 —-74
Madras . . . . o] =084 - 13 { — 663 -34
Burma . . B - . 551 - 21 + 31 + 5

The preceding data indicate the increased rainfall in
June over North-Western and Central India and the very
scanty rainfall in July, August and September in North-
Western and Western India and the Deccan.

The preceding remarks suggest that the failure of
the south-west monsoon rainfall over the large area
dependent upon the Arabian Sea monsoon current (in-
cluding, it may be noted, the Abyssinian region) was not
due to local conditions, but to conditions in the south-east
trades.

The information at present available for discussing the
meteorology of the south-east trades region of the Indian
Ocean is very limited.

The following gives variation data of the Royal Alfred
Observatory, Mauritius, for nine months of the year,
deduced from a comparison of the means of 1899 with
normal means based on the observations of the previous
35 yearsj=—

Variation
Xiotriation Variation | Percent- ﬁ:’n':l':)of" EP:'C:“'.'
MonT et et oot | heuly | on ot
pressure, | rainfall, | rainfall, '”':i‘: Vi:lo- wmgit l\'r.elo-
miles,
v Inches.
January 1899 . ] =036 -y 87 —69 +13°8 +16
Februaty ,, .« | =—o037 +0'38 + 6 -1'7 —15
March ” . .| --023 +3'87 +47 +0°3 + 3
April » . o] e=‘008 —0'84 -1 —-0'7 -7
May » . o =007 —3'60 —50 -0'§ -5
June " . .| =007 -0°34 —i7 -—12 -11
July »w o« ef 4064 +0'66 +129 +2% +17
August . . +°051 +0°94 +38 +323 +30
September,, B o +-oig +0°34 +117 -0’2 -2

The most remarkable feature of the meteorology of the
period at Mauritius was the decreased air movement, rain-
fall and pressure in April, May and June immediately ante-
cedent to the northward extension of the south.east trades
across the equator. Winds were stronger than usual, and
pressure above the normal in July and August.

In the following table a similar comparison is given for
Zanzibar, the normal means being deduced from the
observations of eight years ;—

Variation

Variation | Variation ' Percent- fromln(;r- Percent-

MONTH. from nor= | from nor- | age varia- | ;na f age vama-
mal of mal of tion of | 3"" yl | ."3" of

pressure. | rainfall. | raiafali. wind velo-wind velo-
caity in city.

miies,
" Inches.

January 1899 . o] 4024 - 1'61 - 55 —1°8 —-22
February ,, . o] ~=ro32 - 296 - 99 +0°'5 + 8
March " . . + 005§ + 114 + 323 —0'7 -13
April »w o e ol +'008 + 912 + 77 +0's + 1
May ” . . [ +10°43 + 118 +1'4 +17
June e . +°029 -~0"23 - 19 —0'7 -8
July w e .] +020 + 1°96 + 93 16 -19
August » . . + ‘012 + 1’0o + 55 -)'3 ~19
September,, . .| +°048 - 061 - 39 -1'0 —17

The preceding data indicate that the meteorology of
Zanzibar in 1899 was characterized by unusual lightness
of the winds from June to September, and increased pres-
sure throughout nearly the whole period from January
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to September. The ramfall was in large excess, more
especially in April and May. The most important feature
in the meteorology of the south-east trades region in the
pre-monsoon period, January to May, was the feebleness
of the gradients due to decreased pressure at Mauritius
and increased pressure at Zanzibar.

The following table gives the mean pressure differences
between Mauritius and Zanzibar and Mauritiusand the Sey-
chelles (determined from the data of the five years 1894.
98) and the actual differences in the corresponding months
of the year 1899 :—

PRESSURE DIFFERENCE.
MAURITIUS MINUS MAURITIUS MINUS
ZANZIBAR, SEYCHELLES.
MONTH.

“::S‘Of; Mean | Varia- Mfa“ of Mean | Varia-

to 1,98‘|‘ of 1899.1 tiom. to 188, of 18g9.| tion,

i

, " v " " ”
Janvary . . < #7026 —003 | =029 | +'017 { —'002 | —‘o1Q
February . . | —'00} +'030| +°050; ~‘01§5| 4'002 | 4017
March . . . o] 4050 ] +042 | =003 | +'060] +°036] —'024
April . . . .y +°057 | +°005 | 4008 | +°106 | +'114 | + 008
May . . . «| +7065| +'055 | 400} 47166 | +°168 | +'c02
june . . . o] +°054 | 47043 | =011 | 4221 +°192-| —"029
Jsly . . . o] +707 +°130 | 47053 | +'324| +°276 +°052
August . . o+t105 ) 4142} 4037 +%240 0 + 2795 | +cogt
September .« . Sl #tr13 | +7004f =19 +7316 +199 | —'o17
Me n of whole pericd .| +°068 1 +7066 | ~'002 | +°130 | +°'140 | +'003
Mean of Juneto Septen-| +°:087 | +*102| +'015 | +'225| + 237 | +‘o12

r.

Weekly means of pressure and wind velocity at
Port Victoria, Seychelles.

1895, 1896, 1897, 1898, ’ 1399,
3‘5: .8 8‘5 B Sg g SE .8 |88 |8
LB e g
B2 > |TE |2 |82 |» B2 |z [3F |2
g 21y 2 (g8 |2 5§ |= py
25 .18 (55,8 ac% (8 -§u. g 58%{8

Weeg., |Sm 3|2 “-qu? 1 “g?@g L]
o e, [ -3 ve |* Joe "
s5aul, E“u‘ 58« ;N“: ;:u,
g_<|2 g's.s g 33 |2 33 ﬁ.ﬁ‘i"g

D = - = e |z i = ~— =
585|% [EF9|% [a3%(® |5%5(F (57w B
L L > [T o
LY RS B Y I FR e D Bt 73 T
2 BITgIE BT8R SEgIE T RglETE ng
<88 |s= <Ns g < S{sn|l dem |t = <dﬁ]'5::
cB | CE|lowwBE cam|lEl U WmISE Lo%'DE
S ool - o] - feod = el e =
o ” v ” »

15t to 7th May | 29'899 | 5°9| 20'915] 3°3| 20'886 | 7°1] 20'863 | 31| 29877 | 57

8th to 14th ,, ‘o1z | 3'6] +9;7| 8'3] 031 | 64 879 | 2'4| 880 4'4
lSih to 21st| *89g) 37

1 *g21 101 g6 | 6'2f 896 ] 79| 8gg ! 7°¢
ay.

223}1 to 28th| g25] 6°4| 955} 94 ‘875 6°0] ‘goi | 7'5 ‘047 [10°5
ay.
20th May to| -895| 9'0 "923| 9'4] ‘852 4'5| ‘845 7'5 ‘927|100
4th June,
St}} to 11th| <863)12°9] ‘g13| 95| ‘864 7°3] 8741108 <947 | 83
une,
123h to 18th | <886 |11°6| +876]11'8| -016| 78] ‘031 {13'7] ¢66 |12'2
une,
193}1 to 25th} 976|103l 051 9°9] *934| 00| °028 |10°3] *g40]13'S
une,
26th June to 089 [1370] 045 107 cgqr| 40| -g55{13%0] <972 }11°7
2nd July. .
3n} L oth | 30'001 | '7] 963 |12'6] o4z 11°3] ‘g9 |13'9| ‘987|159
uly. .
toth to 16th|29'970|11°3| ‘990 |'1'9) ‘o14li0’o] ‘o13 |12°2| °go5|14'8
July.
17th "to 23rd | 307005 | 1470 30'048 |12'6] 906 | 92| 025| 8'9 965|133
uly.
24th to 3oth 003 | 11°2| 20°908 [F1°3]  °go2 [16°8] 036 {11°'5] °g72[14'8
uly. .
aist  July to]29'97.4|13°2] ‘949 158] 925 ]11°5 ‘934 |12°4] 962 13%
6th Augu-t. .
m}\ to 13th| 927 |11 7| 055 M'C 962 9'of ‘9561133 ‘047|142
ug st. .
14th to 2oth 063 [1670] 004 |13°7] co45[131] co4r [14°3] 068|153
Augnst, .
215t to 27th ‘973 |14°0 30’014 |13°5] 926 {12'81 ‘g0 |12°3] ‘990|158
August, .
2Sth August to ‘955 | 1270| 29%057 |16°1)  *goz| 89| ‘947] 9'9] °g68|12°2
ard Sept. .
4th to 1oth| ‘go1113°3] 947|108 +965|16°7] 8oy 134l 987]|15%
September.
11th to 17th *g87 | 12°g,
September, .
18th to 24th {30015 {12°1| <987 [12°8] ‘040 {13'0] ‘054 |10'3| ‘ot0] 75
September.

*057 [13"3|  °933 |10°9} *898 }12'5| 30'007 | 12°8

The preceding data establish that the pressure differen.
ces or total gradients between Mauritius and the equa-
torial belt, as represented by the Seychelles, were less than
the mean of the five years 1894-98 in the first and last
months (June and September) of the south-west monseop
period of 1899, and were slightly greater in July and August,

The following talle gives a comparison, week by week,
from the 1st of May to the end of September, of the air
pressure and velocity of the air morvement at Port
Victoria, Seychelles, in the five years 1895, 1896, 1897,

1898 and 1899 :—

The hot weather conditions of pressure and temperature
were strongly marked in 1899, and the slight delay in the
strengthening of the winds at the Seychelles immediately
antecedent to the monsoon indicated by the data of the
preceding table was not due to conditions in either the
Indian land or sea area, and was almost entirely due to
conditions outside of India, and probably present in the
Indian Ocean,

The data of the preceding four tables indicate that
the meteorological conditions in the south-east trades
region were abnormal, more especially in the period
antecedent to the south-west monsoon and in the
month of June. The variations of the actual pressure
aud of the pressure gradients were not large. It is

Q2
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noteworthy that the gradients were actually considerably
greater than usual in the months of July and August, when
the drought and failure of the monsoon in India and
Abyssinia was most conspicuous. The known facts of
the distribution of rainfall in South Africa and at Zanzi-
bar and the Seychelles suggest that, although the south-
east trades were of at least normal strength during the
greater part of the monsoon period, they were deflected
more largely than usual to South and Central Africa.

These data, more especially those of the last table,
appear to indicate that the south-east trade winds were
probably below their normal strength in June 1899, and
were slightly stronger than usual in July and August.

The following gives the mean direction of the actual
and normal air movement at Zanzibar, the Seychelles and
in the western half of the Equatorial Belt, and shows
that the direction of the air movement in the south-east
prades area was very considerably modified :—

SHips 1N WEST

ZANZIBAR. SEYCHELLES. EQUATORIAL
MoONTH, ﬂ BELT.

Actual. t\i':)a:aé. Actual. t?{:i;:'_ Actual. t\i,:.:iab;,
January . . N36°E + 1° 322W] +1° | N5y°E +54°
February « | N4’ E| 9" | N13W/| 4147 [N10°E +15°
March . Sap E o N 25’ E +56° | N 6 E —22°
April, . S 2°W| —77 | Ssy°E| —15° 1 S§7°E +136°
May . . 0SS Wl —6¢° [ SWE o S39°E -

June . . 1S 4 E o S327 E] + 1" {Sa°E o
July . . JS SE| +3 | S@wE| +122 1S3 E + 8°
August S 8E —1°1S3 E -3’ l S4°E + 2
September S 22W| —10° | S3°E -117 ; S £&W —39°

The preceding data indicate :—

(1) Much irregularity in the variations of the winds in
the north-west of the Indian Ocean from their normal
directions during the period January to May.

(2) Increased easting of the winds in the same arca
in June and July and increased westing (or decreased
easting) in September., The mean variations in June,
July and August were small in amount,

The preceding discussion has shown abnormal varia-
tions of the pressure conditions and the air movement in
the south-east trades region, but they appear to be inade-
quate to explain the remarkable features of the Arabian
Sea current as a rain-giving current.

A remarkable feature of the meteorology of the period
in India was the pressure variations or anomalies which
were closely related to the distribution of rainfall in a
very suggestive manner. In the region of increased
rainfall in North-Eastern India and Burma, the anomalies
were throughout from July to September negative, and in

the drought area in Western and North- Western India
they were steadily positive, their amounts being greatest
in the area of the greatest intensity of the drought.

The following gives data in illustration :—

PRESSURE ANOMALY.
PROVINGCE OR DIVISION.
June. July. August. | September.
” L4 " /3
Burma . . . . +°032 —'040 -='033 -'016
Assam . . . +°004 —'012 —036 —'033
Bengal . . . . +°000 ~023 —'028 —olg
Orissa . . . . +'03! + ‘009 —*028 +°'008
Bihar . - . . 007 —'06 —'026 —'033
Chota Nagpur . . +°003 —"004 ~—'009 +'010
North-Western Provinces —014 —017 —'0l0 -—'0i1
and Oudh.

Punjab . N . . - 21 —'033 —~'010 —014
Sind N . A —*036 —"006 +'037 +'024
Rajputana . . . —'010 +°024 +'047 +°023
Gujarat , . . . -'013 +'046 + 061 +°041
Central India . . . -—'000 +"022 +°026 +°023
Central Provinces . . +°002 +°031 +'021 +°033
Berar . N . . —'001 +°048 + o4t +°041
West Coast . . . —'004 +°034 +°026 +°017
Bombay Deccan . . 013 +°041 + 037 +'033
Mysore . . . . —uv32 +°'014 + ‘oo7 =007
Madras Coast . . +'01§ +'017 —'o0] +°003
Madras Deccan . . +001 +'028 +'01y -~ 009
South India . . . o + ‘006 —'003 ~—*ol0

IV.—The retreating south-west monsoon pe-
rioed October to December 1899.—The following
gives mean variation data of this period for eleven meteor-
ological provinces : —

VARIATION PROM NORMAL DURING RETREATING SOUTH-
WEST MONSOON SEASUN OUTOBER TO DECEMBER.
| B & - o ':_E‘
METEOROLOGICAL g = > 3 28
PRrOVINCE. g *e | E "“;: > g . E__
51 83 |3 5| 3 |%3
2 < B sv BB 3 o .
v [ 4 fa s S £ b 3]
& é. E3 s |<| e g¢e
a 1] oo ] = b
§ |25 /358| 832 |§| 3| % |ts2
= = | = - =21 = = i
T T T
Burma Coast and | +°035 | +o'21 401! =038 |~ 4 —0'3! —gq51 | —31
Bay lslands. i
Burma Inland A 4037 =16 ‘ —0'2 +1°53 | +34
Assam . .1 +'031 | —1"9g|—10 +0°45 +7
Bengal and Orissa | +-031 | —0"1 | —0°g| =011 |— }; ~0'5| —0's8 | — 9
Gangetic Plain and| +-o14 | +2'8|—0'3| =001 |— 7| —0'8 | —218 [ —73
Chota Nagpur.
l.';;per Sub-Hima-| + oog | +3°3| +2°2| —'071 |=—13| —o0's | —0'82 | =77
ayas
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VARIATION FROM NORMAL DURING RETKE a-
WES ATING SOUTH-
WEST Mo_bf_s?o_r_« SE_',‘_S_()_’_‘LQCTOBKR T0 DECEMBER. RAINFALL DURING THE RETREATING SOUTH-WEST
—— £ c g —_— e :"‘—F MONSOON PERIOD OQCTOBER TO DECEMBER.
2 2 c¢ g .% s Provinge, B
METEOROLOGICAL 5 - - ER- ; g iati ercentage
PROVINCE. S | de|Eg| T2 15 8| = (5. Average | Average | Variation | T, ;o8
5 EE EE 5 =3 - K] :3 actual, normal, oroml from
£ g ® e g 3 .E wE : narmal. normal,
@ s | .£ o} = E]
< o & a a9 s = g
& Eg ) EE S8 {= E = o E Inches. Inches. Inches.
= 18228 2% (318 2 |gse UpperBurma .1 g0 576 +2'0 +50
. W;_ - - e S —_ Assam . . . 734 5'96 +138 +23
i Inches, B
Indus Valley and' +°005 | +25{ +21| +° = . . _ engal , . . . 5'50 549 4001
North-West Raj-. 5 001 | 4) 40| ~0'34 | —89 - e °
putana. . Th . . .
2 Rajputana, | +%900 | 359 | 44'0| —o75 |~14] o' | 103 | —o8 (5) The rainfall was very scanty in Bihar, Chota
eatra ndia . .
and Cojasat, | ! Nagpur, the North-Western Provinces, Reiputana, Cen-
Deccan . ] 4025, 467 +1°2] —ty7 [~22| —12 | —gr25 | —05 tral India, North Bombay, Berar, the Central Provinces
West-Coast S ras |41 | =02 036 |= 5| —15 | —5t16 | —as and Deccan, areas which usually receive moderate rain
South Todia | 4038 +270] —10| 072 |= 6| —07 | —s5110 | —a1 during this period, and was practically #¢/ in the greater
. ! part of the area :—
Exltrda_-Troplcal +°017 | #2°1} 410 w031 |—= 8| —0'3 | =075 | —56 e e
ndia. T T
Tropical India +7032 417} o —'073 |~10} —0'g| —3'52 | —36 RAINFALL DURING THE RETREATING
. . ! : SOUTH-WEST MONSOON PERIO
Whole India | +024 +1°g| 40°5] =050 |— 9| —0'6 | —2'01 | —47 OcCTOBER TO DECEMBER, ?
R - E T e e e ———— AREA,
. . . ot Pe t-
The following summarizes the chief features of the Avfm e | Average va',f,t,:"" age varia-
period :— actual. | normal. | rCr | tion from
— normal.
(1) The mean pressure was above the normal over the fach. | Inch. Inch
- . . . . nches, nches.
whole Indian area. It was most largely in excessin South Bibar, . . . , .| oo 3ot ~2'08 |  ~6p
India, the West Coast, Burma, Bengal, Assam and ChotaNagpur . . . . o483 361 —~278|  —p
Orissa, and least in excess in North.-Western India. North-Western  Provinces and|  © 26 193 —167|  —87
In other words, there was a slight excess in Burma, North.- R;}?:S::na s N
. . . . . . . 00 0" —_0 —
Eastern India and the centre and south of the P’eninsula, Centals 5 52 90
. : ¢ i . . . . . ' -2 —
relatively to Central and North-Western India. eatral India 004 2'27 2'23 98
(3) The maximum temperature of the period was in Berar ... .l o2 367 —~365| =99
excess in all divisions except Burma Inland, Assam and Ceatral Provioces . . 0'02 2'76 274 —50
Bcngal and Orissa. The excess was large in the De.ccan Bombay . . . . . 0’48 330 3 —5;
(+6%7) and East Rajputana, Central India and Gujarat Hyderabad . . . . oo 463 —vss|  —g8

(+5%9). The minimum temperature was practically
normal or in slight defect except in the DNeccan and
North-Western and Central India, The excess was great-
est in East Rajputana, Central India and Gujarat {4+ 4°0)-
The mean temperature of the period was above the normal
over the whole area except Burma Inland, Assam, Bengal
and Orissa, the excess being greatest in the Deccan
(4+4%0), East Rajputana, Central India and Gujarat
(+5°'0). e qe.e

(3) The mean relative and absolute humidities were
more or less below the normal over the whole Indian area
except the Indus Valley, where the aqueous vapour present
in the air was normal in amount. The mean relative
humidity was 22 below the normal in the Deccan, 14
below in East Rajputana and Central India, and 12 below
in the Upper Sub-Himalayas. The air was hence ex.
ceedingly dry in the Deccan, East Rajputana and the
Punjab. _

(4) The rainfall of the period was in moderate tao con-
siderable excess in Upper Burma and Assam and was
normal in Bengal. The following gives data in illus-

tration ;e

(6) The rainfall of the period was also more or less
in defect in Malabar, South and Central Madras, Mysore
and the Madras coast districts, the deficiency decreas-
ing in percentage amount southwards, as is shown by

the following data :—

RAINFALL.
D1vISION, Average | Average . Percent-
actual, | normal, Va{ 1ation age varia-
October to|October to) "":I tion from
December.|December.] PO'™3L | ormal,
Inches. Inches. Inches.
Malabar . . . . 1076 14'97 —4'21 -28
Madras East Coast, North , . 4'97 11°35 —638 —56
» s+ Central . 1415 2170 —7'57 ~-35
" by 3s  South . ‘ 19°35 22'58 —3'23 —14
i
,» South . . . . 12°39 1617 —378 —23
!
,» Central . . P 248 | 847 —5'09 —71
t
Mysore . . . . . l 359 | 870 —5"11 -59
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The larger features of the meteorology of the period
were very marked. The most important was the contie
nued drought over by far the greater part of India includ-
ing North-Western and Central [ndia, the Central Prov-
inces, Deccan, Kathiawar, Gujarat, Konkan, Khandesh
and Hyderabad.

The peculiar character of the monsoon currents of
1899 has been already pointed out.

The monsoon current in the Arabian Sea was very
feeble in July, August and September, and withdrew from
practically the whole sea area at the end of the latter
month. The effect of high temperatures is less powerful
than that of local condensation and rainfall in reducing
pressure or ir maintaining low pressure, and hence pressure
was in these months in large and increasing excess over
the north and centre of the Arabian Sea and the drought
area in India.

This increased pressure in the north and centre of the
Peninsula was effective in determining the distribution
of the retreating south-west monsoon rains.

The Bay current which was vigorous in June and July
gradually fell off in August and was below its normaj
strength in September. During the greater part of October
it was feeble, but continued to be determined northwards
to Bengal and Burma rather than westwards to the Mad.
ras coast and interior. The storms of the period followed
the same course, which was, in fact, marked out for them by
the lie of the axis of the low pressure area in the Bay.

The continued rise of pressure in Northern India due to
the seasonal changes modified those conditions largely, and
the area of low pressure was transferred rapidly in the
latter part of October to the south of the Bay, thus deter-
mining the feeble residual humid current to the Ccromandel
coast south of Nellore. The rainfall at this stage was com-
paratively limited, chiefly in consequence of the feebleness
of the retreating current, and was hence practically restrict-
ed to South Madras and the Coromandel coast districts, A
disturbance or storm gave a moderate burst of rain in
the coast districts of South Madras in the second week
of December The Bay monsoon current withdrew
early in December, and the subsequent rain in Southern
India, due to the local north-east winds, was less than
usual.

The chief feature of the distribution of pressure during
this period was hence the considerable excess of pressure
in the Peninsula. This feature became more prominent
with the advance of the season.

The following table gives the pressure anomalies of the
eleven meteorological provinces of India for the months
of September, October, November and December. It
illustrates the large excess of pressure in the Penin-
sula ;~—

FPRESSURR ANOMALY,

Mean of [Mean of

METEOROLOGICAL period | period
PROVINCE. Sepe October, Novem- | Decem-| Octo- Nov-
tember. 'l ber. ber. | berto | ember

Decem- [and Dec-
ber. ember,

L4 L4 #” [ 4 ” ”

Burma Coast and Bay| —‘ot8 | +-oto | +'017 | +°008 | +'012 | 4-0;3

Istands.
Burmalnland . .} —*0o11}| 4°017 | —'0t9 | +'013 | +°003 | ~0o4
Assam ‘ . o] =033 +°019 | +'006 | —'003 | +'007 | +°003
Bengal and Orissa .| ~014 | +'015 | +'008 o +°'008 | +°004

Gangetic Plain and| ~'008 | +'005| —'014 | ~018 | —~‘00g | —°016
Chota Nagpur.

Upper Sub-Himalayas —*014 o —'024 | —'020| —ot§ | =022

Indus Valley and North- [ +'001 | —029 | —'028 | —‘o19 | —-029
West Rajputana.

East Rajputana, Central| +°022| —'016 | —'018 | ~'010 | —0i5 | ~014
India and Gujarat,

Deccan . . o +7028 | —°003 ] —*ol | $°009 | +°003 | +°004

West Coast . . ol +017] —016| +'033| +°019 | +°'012{ 4026

South India. N o! =002 | =—"ot1 | +°03V | +'025 ] +7015] 4028

The data of the preceding table show a marked ten-
dency to local excess of pressure in the Peninsula during
the whole period September to December, It was most
marked in the Deccan in September, when the monsoon
currents were withdrawing from North-Eastern India, and
was transferred slowly southwards to Southern Irdia
during the remainder of the period.

The distribution of the rainfall of this period in the
Peninsula was opposite in general character to that of the
corresponding periods of the years 1896 and 1897.

The pressure conditions of the period were favourable
to the determination of the retreating south-west morsoon
to the South Madras coast districts and Southern India,
whilst they were unfavourable to their diversion to the
Deccan and North Madras. They were favourable in
Burma, and more especially in Upper Burma. The rains
continued until the second week of November in Burma.

The following table shows the character of the rainfall
distribution during this period in the Peninsula :—

RAINFALL OF PERIND (JCTOBER TO
DECEMBER.
Division, ! ! P
Average | Average Vafﬁat'mn g:g:r\f:‘::-
actual. normal, | fom tion from
normal, ,
] normal.
Inc hes, Inches, 1 Inches. |
Malaba. Coast . . . . 1076 14'97 | -—321 -325
Mysore . . . . 3'59 870 | =811 —59
Madras {South Central) ., 540 1099 ; —5'59 -5t
» (East Coast, North) A 497 133 \ —6°38 -56
»  (Central) . . . 2°48 847 —599 -71
» (East Coast, Central) . 1413 21'70 -7'57 -35
w ( » s Seuth) . 19°35 22°58 ~323 -14
s {(South) . . . . 12°39 16°17 —3"78 -23
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The three following tables give the variations of tem-
perature, humidity, cloud, rainfall and air movement
from the normal in the areas of excessive temperature in
October, November and December 1899 :—

October.

VARIATION FROM NORMAL OF

o ;> .
g 18| | §5 1% |2 2348
. . 3 = Rl
gy B¢ & g2 | & 2 LTI
Arga, = = 20 la < EE
=3 | 3 | 8 g5 | e zael &
o q = I -1 - 3 e x v [N
gx EU - 5 5 ' = Eua c
ﬂx' s £¢g e Q ::"é Bg & c n.n-g
nE a B ® . @ B ] S g © LA
Lo | M8 | 22| 28 |22 25| B O|ZTRiZa
= P b3 =2 1 & = z =ECt=
° ° @ " Inches,
Central India . | + 7§ +13 | +4¢ -1'55

Rajputana . . | + §7 +271 +37) —152| -19| ~08| -0:20| +22 |+ 5
Bersr . . .| +100| +2:8] +64| -2%6) -8 -10| -247| +27 |+ 6
Ceatral Provinces. | + 70| —04] +33) 188} 27| -1} 148 +19 [~ §
Bombay Deccan o | + 83| +16{ +50| =101 -15 -17| —402| +19 (+13
Hyderabad , .| + 68| +181 +43 ~138) -21] ~14{ -281| =10 [+25

November.

VARIAEION FRUM NURMAL OF

i
!
|
!
|

£ £ a sy ly |12 4T YT
s F4 = 2 G b e
] Z2g v ¢2 < ] [
EL | ES | & =3 13 ° S8 B,
ARKA, = =5 ) 4 R <P E Py
-4 £ 9 S ES . Eay 2
Eg | ES 1~ el S| £ = [Etg 2
. =2 g = £
c & c 2 = ca c = 8 e =%
s E « E - 2 & -::E: ng ] HISFE]
sy | 2e 22} 29 (55 S« 5 [8=feziSl
= T | A = 27, A o eI
v L] o " lrche’,
Centeal India . | +68 | +27 +18 ~033

Raputana . .| +46| 460 +53| =07 -12) =09, 016 | + ¢ |-17
Berar . . .| +80) +I4 +52 | ~1% | -30| -14%; -06| ~8|-18
Ceotral Provinces | +72 ! +038 : +40! — 146 -24) -15} -038 | + 8 -39
Bombay Deccan . | +70| —03 L 438) —M8 | 16| 22| -1H| -1 7
Hyderabad . .| +68| +01' +35| —M47|-21| -19] -120| -19 |- 7

December.

e emm s o [ —

VARIATION FRUM NORMAL OF

e e ——
. - b v -]
3 E o 23 | 2 E R
a2 s g 32 1 a VaZiz
Ex Ex zy < . ] Tez|® .,
AREA. =3 ] E e | &5 z a0l @
- - I ] -~ . S My b
gg | E§ | © 51 3| €| 5 [5%% £
i o A ey e 2 e 2 o s o R
£ R E v S « g E2 ) I LIEE
a g S g5 o a s 3 S 2 g olge
R [ r7 -t v 1 PR N
X =~ = 3 = = « zoalve
-~
e | e —_ —_ -
° ° ° ! Inch.
Ceotral lndia o +56| +38] +47 ~035

Rajputana - 1 +49) +54| +52] -0%]-10) -01| -016| +3|-7
Betar . o -] +82) +40] 461} =10 -B| +01] -058, +1|-5
Central Provioces +63 | +34| +49| —0%2| -2 0 -0:33) +16 |14
Bombay Deccan o | 446 +11| +29) —132¢ -16! -12] ~041 | +17 +10
Hyderabad . .| +45| +09 +27|-107]-17] ~11} -052| ~ 8 -13

M T T e

The most remarkable feature of the period in this large
area of excessive temperature was the extreme and abnor-
mal unsteadiness of the winds. This is shown by the
following data for all second class stations in the area:—

‘WIND STEADINESS,

STATION October, November. December.
OoR

Province. Varia- Varia- Vaiia-
Actual. ft:gr: Actual, ‘tr'gl: Actual, fﬁig::l
normal, normal, normal.

Deesa . . . 20 + 8 30 -8 18 —32
Nagpur . . . 52 + 3 3o —30 43 -u
Khandwa . . . 21 —14 3 —49 24 -18
Akola . . . . 51 +19 44 -5 50 -7
Buldana . . . 42 -7 22 —30 39 - ¢
Hyderabad (Deccan) .| 38 +25 6o -7 52 —-13
Poona. . . . 18 —1 45 =15 60 + 6
Belgaum . N . 24 +11 49 -15 81 14
Deccan . . . 39 +19 57 -5 72 + 38
Berar . . . .{ 47 +6 33 —18 45 -5
Central Provinces, West 37 —35 17 -39 34 —14

The data show that this feature of abnormal unsteadiness
of the winds was most strongly exhibited in the month of
November, when the day temperature was, on the whole,
most largely in excess.

Winds differed very irregularly in strength from the mean
of the period, but were on the average of all stations
slightly feebler than usual, as is shown below :—

WIND VELOCITY IN MILES PER DIEM.
November. December.
STATION. i
Percent- Percent=
age ‘ age
Actual. |[Normal, |variation| Actual. {Normal. variation
from from
normal, normal,
e —
Jubbulpore . . . 31 43 —28 31 I 43 —s8
Raipur . . . 34 79 —-57 3t 62 —50
Nagpur . . .1 1ot 95 + 6 98 83 +18
Khandwa . . . 75 64 +17 79 62 +27
Akola . . - .| B84 85 -1 ! o3 80 +1g
Buldana . . .| 108 122 —I1 118 132 —11
Hyderabad . . . 69 88 —22 73 81 —1o
Mean of all stations . 71 81 —-12 75 78 -y

The previous data haye shown clearly the chief features
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of the meteorological conditions of the period accom-
panying the large excess of temperature, which was a
prominent feature of the metsorology of the period.
These were—
1s¢.—The prevalence of light and extremely un-
steady winds.
2nd.—Large deficiency in the amount of aqueous
vapour present in the air, and also ag
shown by the daily observations rapid
changes in the humidity, accompanying
shifts of wind from westerly to easterly
direction and vice versd.

grd.—Large deficiency in the amount of cloud’
hence favouring largely increased tem-
perature by day and more rapid reduction
of temperature by night than usual.

A further explanation of the conditions accompanying
these phases of excessive temperature in Berar and the
Central Provinces will be found in page 792 of the Annual
Summary for 1898.

The year-—The following gives a tabular summary
of the meteorological data of the year 1899 for the eleven
meteornlogical provinces of India :~

Provincial meteorological data for the year.

= e \ | B L i |
| Mean : - ) | ari
3ma‘\xd|cna\:m mmirznaunm . Mean dailyl Mcaa | Ahsolute: Mean | gainfar | Normal ! \nnation,[";‘:e“"
Bar. | temper- | Variation | temper- Variation temper- ! Varatior | 4,1y range ' monthly of | rawtall | from | o ha-
Provisce, variation. | atarcof | ofyear. | aturcot , of year.  atureof | of year. | rapge, | durinz o abuoiute | year, ofyear.  Mormal i ot
| year year, | year, ycar. | range. { of year. 'raintalt,
i i ' . |
S R O O
v c o . l ° = l ° ° °e ° Inches. | Inches. lnche«.z
Burma Coast and Bay] —-002: 878 + 736 | 109 | 808 i ro7 143 sy 2 a3 | 10953 —aB ) -2
Islands., : ! :
Burma Inland . .| +co5 895 | —o7 | 690 i 404 793 |, =02 | a2c5 | 6oy 34 | 5545 1 4655 +890, +19
! ; | ! . ! l
Assam . . —c02 825 -10 | 666 | —o6 746 1 ~-08 159 562 | 276 110°38 | 10492 +547 | + 5
, i l x i a
Bengal and Orissa -001 . 868 o 6g'7 ! o 783 ! ° 171 598 -« 291 7961 | 7209 | +7'52 | +10
v ' | . i
Gangetic Plain and Chota] —-003 = 88'4 +0'§ 667 ° 776 | 402 217 703 | 348 St'4a ; 4479 ' 4663 +15
Nagpur. ; | :
Upper Sub-Himalayas . | —-o05! 89’5 +2'1 1 644 +15 [ 770 © +1'8 253 77°6 408 1874 i 3782, =1832 : —48
Indus Valley and North- | —~-007 933 +21 | 662 411 1 797 | +16 27'1 837 . 424 2'79 966 | ~687 | -7
West Rajputana. i ! : ; I |
East Rajputana, Central | +-007 928 +29 ; 682 17 | fog +22 246 U3 @ 380 13201 3713 ~1623 1 ~34
India and Gujarat. i ! . } . :
Deccan o+ . .| +015, 924 | +26 [ 676 | 406 | S i +16 | ay¢8 | 664 374 | 1965 | 4139 | -2162 | —s2
| ' i
West Coast .« +'016} 863 | +o's ‘ 740 | 401 S0z - 403 . 122 | 3¥5 194 | 6932 |10513 3381} =33
i . ! ' f
South India., . #rorr | go2 +1o i 712 +01 I 807 | +06 190 450 390 | 3065 | 4058 . -g93 K —324
s .
Mean of whole lndia,! +°003 fg0 +0g ! 688 +0'5 l 790 | 107 202 60’0 320 5304 | 6095 ~737 -3
from Table 1. ; ! ,
Mean of whole India | +-004 | 895 | +14 ] 684 | +o1 | 781 +o8 | 21t | 599 ' ;
from Table I1. '

The mean 8 A.M. pressure of the year over the whole
of India was practically normal. It was in very slight
defect in Northern India, in slight excess in the Peninsula,
the excess being greatest in the West Coast (+:016”) and
the Deccan (+015”).

The mean maximum temperature was in excess in all
provinces except Burma Inland and Assam, where it was 1°
below the normal, and Bengal, where it was normal. The
excess averaged 0°'g for the whole of India, and was
greatest in East Rajputana, Central India and Gujarat
(+2°g). Itexceeded 2° in the Deccan (+ 2°6), the Indus
Valley and North-West Rajputana and Upper Sub-Hima-
layas, each (+2°1). The mean minimum or night tem.
perature was also in general excess. The excess was less
than that in the day temperature and exceeded 1° only in
East Rajputana, Central India and Gujarat (4 1°-7), Upper
Sub-Himalayas (+ 1°5) and Indus Valley and North-West

|

Rajputana (4 1%1)—The mean temperature of the whole
land area was, according to the data of Table I, 0®7 abuve
the normal and according to those of Table Il 0°8 in
excess. The variations for the year were less than ° in
seven out of the eleven meteorological provinces. The
mean temperature of the year was 2°:2 in excess in East
Rajpatana, Central India and Gujarat, 1°8 in the Upper
Sub-Himalayas and 196 in the Deccan, Indus Valley and
North-West Rajputana.

The mean rainfall for the whole of India was in slight
defect in the first division of the year, in considerable
defect in the fourth and in very large defect in the third.
It was, on the other hand, in slight excess in the second
or hot weather period. The mean variation for the whole
year (taking into consideration the areas represented by
the rainfall stations) was —11°14 inches, ‘The deficiency
exceeded 50 per cent, in the Indus Valley and West
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Rajputana (71 per cent.), East Rajputana (54 per cent.)
and the Deccan (52 per cent ). The rainfall of the year was
very largely in defect over the whole acea which usually
receives its monsoon rainfall from the Arabian Sea current
and in moderate to largish excess over North-Eastern
India and Burma. It was between 20 and 71 per cent.
below the normal in six meteorological provinces.

The following gives acomparison of the actual mean
rainfall of India with the normal mean for each year from
1875 to 1899, determined by Mr. Blanford’s method :—

Percent-~

Mean | Variation age
YEAR. actual from variation

rainfall. | normal. from
normal.

Inches. Inches.

1875 . . . . . . . 43°47 +2°38 + 6
1876 . . . . . . . . 36°60 —4'49 -11
1877 . . . . . , . . 3681 —4°28 - 10
1878 . . . . . . . . 47°43 +6°34 +15
1879 . . . v . 42'78 +1'69 + 4
1880 « .« . .. e e 39°53 —1'56 -4
1881 . . . . . . . . 41°19 +0'10 o
1882 . . . . . . . . 43'73 +2°64 + 6
1883 . . . . . . . 40°'97 —0°12 o
1884 . . . N . 42°82 +1'73 + 4
1885 . . . . . . 42°14 +1°05 + 3
1886. . . . . . . e . 4411 +3'02 + 7
887 . . . . . . . . 43'51 +2'42 + 6
1888 . . . . . . . 39'55 ~1°54 -4
1889 . . . . . . . . 4350 +2°41 + 6
1800 . . . . e . 41°77 +0°68 + 2
[1: ] I . . e e . 37°55 —3"54 -9
1893 . . . . . . e . 46”18 +5'09 +12
1893 . . . . . e e . 5016 +9°07 +32
1894 . . o . . . . 47°56 +6°¢47 +16
1895 . . . . . . . 38'g0 —~2'90 -7
18¢6 . . . . . ’ . . 3626 —-4°83 -12
187 , o« . e e e e 40°94 -0’15 o
188 . . . . N . f . 41°52 4+0%43 + 1
189 «  « 4 . e e e 29'95 | ~11°14 -27

The preceding table shows that the precipitation of the
year was 11°14 inches or 27 per cent. in defect of the
normal, by far the largest deficiency which has occurred
since the commencement of systematic meteorological ob-
servation in India.

Concluding Remarks.—All the more important
features of the meteorology of the year have been stated
in the preceding discussion. The following gives a very

brief summary of the more interesting and important abnor-
mal features with their probable relations to each other.

The chief feature of the cold weather was the absence
of well-marked cyclonic storms and the consequent scanty
precipitation of the period in Nerth-Western and Central
India. This was, as in four out of the five preceding
cold weather periods, a phase of a more general partial
failure of the winter rains and snowfall over the large area
including Baluchistan, Afghanistan, Persia, Arabia and
Asiatic Turkey. It would be interesting to trace fully the
relations and conditions accompanying and determining
very deficient precipitation during the whole winter or
cold weather period from October to March over that large
area, but materials are not as yet available for this general
discussion.

Asis almost invariably the rule, the scanty precipitation
of the cold weather accompanied higher temperature
and greater dryness of the air in that period, and was fol-
lowed by more pronounced and exaggerated hot weather
conditions than usual, Similar conditions obtained in
the years—1879, 1880, 1882, 1890, 1892, 1895, 1896, 1897
and 1898, in all of which the winter rains failed more or
less in Western India. Temperature was in large excess
in March and May 1899, the air unusually dry, and the
skies more free from cloud than usual,

The following gives a comparison of the variations of
temperature, humidity and rainfall for the hot weather
periods of these years :—

MEAN VARIATION DURING HOT WEATHER IN
EXTRA-TROPICAL INDIA OF
VEAR: Temper- Percentage
atT:E: Humidity. | Rainfall. fr;;ri:;:?nna!.
° Inches.

1879 . . . . +1°g —6 -1"57 -22
1880 . . . . +1'9 i —0°62 -1
182 . . o .| to3 -3 035 -7
1890 . . . +07 -1 -—0*60 —12
182 . . .. o} 431 -5 -0'37 -3
1895 . . . . +0'6 +1 —0'64 —13
1806 . . . +132'3 —6 -1°01 —-—21
1897 . . . +0'3 -2 —-0*30 -7
1898 . . . . +1°5 -5 —-1°53 —33
1899 . . . . +1'3 . =1 +0%44 +10

The character and distribution of the cold weather
precipitation can be usually foretold in the beginning of
December from the meteorological conditions of the
months of October and November and the general charac-
ter of the previous south-west monsoon rains. The
more important principles or rules have been stated in

R
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the memoir on the “ Cold Weather Storms of Northern
India”. The forecast of the cold weather precipitation
of 1898-99 was in approximate accordance with facts and
hence a confirmation of the theory upon which these fore-
casts are based.

In hot weather seascns following cold weather periods
in which the precipitation in North-Western India has
been scanty and below the normal, there frequently occurs
heavier rain than usual in North and East Bengal and
Assam. There is also very occasionally a very general
burst of rain due to a widely spread disturbance giving
rise to numerovus aad prolonged series of thunderstorms.

The years 1879, 1880, 1881, 1882, 1%90, 1892, 1895, 1896,
1897 and 1898, were all characterized by scanty winter
precipitation and more intense hot weather than usual.
‘The following gives the percentage variation of rainfall
from the normal in the hot weather seasons of these years
in Assam and Bengal : =

N East NORTH SoUTH-WES T
Assau. BENGAL, BENGAL. BENGAL.
YEAR. Percentage : Percentage Percentage Percentage
variation of ' variation of | variation of | variation of
hot weather hot weather | hot w-ather | hot weather
rainfall from rainfall fiom | rainfall trom | rainfall from
normal, normal. pormal. normal.
|
1879 -3 —55 —l0 —G8
18%0 —38 +15 + 7 + 6
1851 . +16 +72 + 30 +31
1882 . . — 4 + 2 -2t - 8
18y0 . ] —1is + 1 —~1lo -23
1892 +53 +16 +52 -—22
1893 . o -4 +19 -6 —17
1896 . 1 + 9 -2 +11 -29
1897 -6 -22 + 5 -~ 6
1508 : =351 -3 ~—30 —30
1899 . l -1 +29 ~10 + 5

The increased rainfall in North and East Bengal and
Cachar is evidently a result of the greater intensity of the
hot weather conditions. The increasing heat in the inte-
rior in March and April accompanies an increasing in-
draught from the north of the Bay into Bengal, the intensity
of which depends upon the intensity of the hot weather
conditions in the interior. In the hot weather of 1899 this
indraught of moist humid winds was more vigorous than
usual and the forced ascent ofthese winds caused by the
bills and mountain ranges of East Bengal and Assam gave
rise to unusually frequent series of tanunderstorms and
not’-westers and very heavy thunder-showers.

The second feature of a heavy general burst of rainfall

over nearly the whole of India for a short period during
hot weathers following dry cold weathers was very marked
in April 18go and May 1886.

The cause of this rainfall is similar to that of the ip.
creased rainfall in Bengal. The abnormal intensity of the
hot weather conditions gives rise to a vigorous indraught
from the neighbouring Indian Seas. The various actions
connected with this occasionally lead to a period of very
general disturbance characterized by nunierous thunder.
storms over much larger areas than usual.

The meteorology of the south-west monsoon period of
1899 is of exceptional interest on account of the remarkable
failure of the Bombay monsoon as a rain-giving current,
the consequent drought causing the most severe famine
of the past 200 years at least.

The conditions in India were undoubtedly favourable to
a normal monsoon as a cold weather of scanty snowfall
had been followed by a hot weather of greater intensity
than usual, There were no abnormal pressure features
likely to affect to any large extent the distribution of the
rainfall,

The monsoon currents advanced about the normal time
and in the manner anticipated in the forecast and extended
rapidly into the interior and gave unusually favourable
and abundant rain over nearly the whole of North-West-
ern India in June, A rapid change occurred inthe last
week of the month which completely transformed the
character of the Arabian Sea current as a rain-giving
current,

During the remainder of the season it gave practically
no rain to the northern parts of the area usually depen-
ding on it, including Kathiawar, Gujarat, Rajputana
West, Central India West, Berar, Khandesh ani the
Central Provinces West,and only light occasional showers
of little agricultural value in the Deccan and Konkan,

The winds on the Konkan coast were consilerably
weaker than usual (about 20 per cent.) and were slightly
weaker in the Arabian Sea, But neither in strength, ror
in direction were they modified to such an extent as to ex-
plain the variation in the current from its normal character
as a rain-distributing current,

The available data indicate that the abnormal character
of the Arabian Sea monsoon current was due to the un-
usual determination of the south-east trades current
to South-East and Central Africa. This is shown :—

(1) By the abnormal rainfall in South Africa from
May to August.

(2) By the increased easting of the winds in the western
half of the south-cast tradesregion and more especially
in the equatorial belt during July and August.

The following extract from a letter received from
Mr. Hutchins, Conservator of Forests, Cape Colony,
shows clearly the abnormally heavy and uatimely rain-
fall in South Africa from May to August, r.e., during south-
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west monsoon period when fine clear dry cool weather
as a rule prevails continuously in that area ;=

“The frst part of the south-east rains this year (18g9) were weak
or normal, but in February, that is to say, when they were about at
their maximum for the season, heavy general rain occurred. The
rains were more heavy and more general than have been known for
some years past, in fact the drought which has prevailed mare or less
over the whole area of south-east rainfall in South Africa for several
years past, has now completely broken vp. Then at theend of
February followed weather such as is believed not to have occurred
for at least a quarter of a century. The heavy rains of February
continued at intervals during the remainder of summer and autumn
(end of June) and apparently set up conditions which have brought
thunderstorms and winter rains to immense tracts, where for many
years past only summer rains have prevailed. Normally the Karoo,
the Free State and the Transvaal are watered almost exclusively by
summer rains, This year winter rains have prevailed right through
the Karoo, across the Orange River and far into the Kalaharu

Desert.”

The data given in page 798 show the easterly deviation
of the winds at Zanzibar and the Seychelles. ft was
shown more clearly by the data of the logs of ships in the
western half of the equatorial belt,

There hence appearto have been an undue determin-
ation of the south-cast trades westwards to the wholz of
South and East Africa, south of the equator. This deter-
mination, so far as can be judged, only slightly modified
the flow from the Indian Ocecan across the eastern half
of the equatcrial belt into the Bay of Bengal and that
portion of the south-west monsoon current hence
differed little in character from the normal. The flow
across the western half of the equatorial belt was, on
the other hand, much less than usval, Consequently
the air current over the Arabian Sea from July to Septem-
ber was chiefly local in character and origin, consisting
of aflow frcm the Arabian Sea to India determined by
the pressure conditions in these two areas and increased
and supplemented by adimiuvished flow across the western
half of the equatorial belt. The gradients over these
areas were somewhat less than usual but were remarkably
steady during the period and hence the air movementin
the Arabian Sea and Western India although not so strong
as usual, was unusually steady. The monsoon currents
in these two arcas therefore depended for their stores of
aqueous vapour and hence for their rain-giving capacity
chiefly on local evaporation over the Arabian Sea and
to a very much less extent than usual upon the supplies
brought across the equator into the Arabian Sea from the
south-east trades region.

The data discussed above have shown that the air move-
ment in the western half of the equatorial belt differed
chiefly in direction and not in strength from that which
usually obtains. It is probable that the monsoou flow was
local rather than general in character and of oceanic origin
and hence that the monsoon currerts in the Arabian Sea

and Western Jadia would be of less elevation than usual.
Mr. Blanford has made in his “ Vade Mecum” an ap-
proximate calculation of the normal height of the monsoon
current in India. I purpose shortly to apply this or some
similar method to the calculation of the height of the
monsoon current in [ndia in 1899 and of previous years
and thus ascertain whether there are any variations
from year to year in this factor which will help to explain
some of the peculiarities of ths south-west monsoons of
the past eight or nine years.

The preceding remarks have suggested the only ex-
planation I can give as to the remarkable failure of the
Arabian Sea monsoon current as a rain distributing
current from July to September 18g9.  The marine
data indicate that there was no heavy rainfall at sea
throughout the season and that the current was as ab-
normal in its dryness and comparative absence of cloud
over the Arabian Sea as in Western India. The avail-
able data indicate that this was due fo the larger
determination of the south-east trades winds to South-
East Africa and the consequent small volume of the air
movement from the south-east trades region to the Ara-
bian Sea. The air movement over that area was hence
chiefly of local origin and its supplies of agueous vapour
chiefly due, not to influx from the Indian Qcean, but to
the small and limited evaporation tn the Arabian Sea.
It is also probable that the current over the Arabian Sea
was of much less elevation than usual.

This is confirmed by the almost complete failure of the
rains over the greater part of the area depeadent on the
Bombay current after the first burst of monsoon winds into
Western India had exhausted itself. It is further con-
firmed by the remarkable absence of stormy cyclonic
weather in the Arabian Sea during the whole monsoon
period.

The effect of the drought conditions on pressure was
noteworthy, The lazge decrease of pressure in India
fcom February or March to April was vndoubtedly a direct
thermal action—a result of the air movements set up by
the increasing heat of the interior of India. This effect

reached its maximum as usual in the latter part of May

or the beginning of June. Thelow pressure established

in that period antecedent to the south-west monsoon in
normal years continues with little change until the latter
part of August or the beginning of September, during
which period temperature over by far the greater part of
India is very uniform and little above the temperature of
the adjacent seas. The low pressure in India dur?ng
that period is chiefly maintained by actions accompanyimng
the geperal monsoon rainfall over India. The re]ease.ot
energy during condensation preceding and accompanying
rainfall is vigorous and rapid. Hence it might be aatici~

pated that the diminution of pressure due to this action,
R 2
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an indirect result of solar radiation, would be greater
than that due to the direct action of solar radiation and
abnormal heat and drought in India. Hence in sucha
season us the south-west monsoon of 1899 there would be
an excess of pressure relatively to the normal on the
mean of the Indian area and this excess of pressure
would be greatest in the regions in which the drought was
most severe. The following data, a summary of the data
in Table I, will illustrate this .—

vnri!::ieoann from Mean

PROVINCE. normal July variation

to Septem- ot year

ber 1599. 1599.

7 0

Punjab . . . . . . —'004 —*007
North-Western Provinces . . +°0032 —*006
Bihar . . . . . . . - 013 —*006
Chota-Nagpur . . . . . +'014 + 004
Bengal . . . . . . 008 ~*002

Burma . . . . . . . - 005 o
Sind . . . . . . . +°0312 + 002
Rajputana . . . . . . +°046 { + 007
Gujarat . . . . . , . +'004 +°cul
Central India . . . . . +°03y + 008
Central Provinces . . . . +°043 +°015
Berar . . . . . . . + 053 +'0326
Deccan . . . . . . +°041 +°015
Bombay Coast . . o . . + 041 +:016
Madras Coast . . . . . +°019 +°013

Whether this excess of pressure was due to and repre-
sented an actual excess in the amount or mass of air over
the drought areas or whether it represented and was due
to a smaller upward movement than usual or to an actual
downward movement cannot be fully proved. It was, how-
ever, almost certainly not the latter as the excess was as
marked in the hot drought areas of large excess of tempet-
ature in Western India as in the centre and north of the
Arabian Sea, where the chief result of the decreased cloud
was undoubtedly increased evaporation and not higher
temperature. Itis, on the whole, most probable that the
increased pressure was in part due to increased mass of air
over the drought area and in part to diminished vertical
movement or uptake. The abnormal pressure features in
the Arabian Sea and Western India, however, appear to
me to be one of the results or consequences of the ab-
normal character of the monsoon curreats and of the
consequent drought and not to be a cause and still less
the chief cause of either. Mr. Dallas in his memoir “ On
the Failure of the South-West Monsoon Rains in 18g9 "
has worked out fully the abnormal pressure conditions in
the Arabian Sea and Western India, and it appears to me

that these are only what might be expected as a conse-
quence of the abnormal determination of the south-east
trades to South-East Africa and of the consequent
drought in Western India, but that they throw little or
no light on the failure of the south-east trades to feed
into the south-west monsoon currents of the Arabian Sea
and to give them their special abnormal characteristics as
rain distributing currents last year,

The effect of these abnormal pressure conditions on
the storm tracks of the period was striking. The ten-
dency of the storms of the rains which form in the north-
west of the Bay or in Bengal to move westwards along the
trough of low pressure, has been frequently pointed
out in these annual summaries. In consequence of the
excess of pressure in North-Western and Western India,
the trough of low pressure ran in a north-west to north
direction gencrally from the Orissa Coast from July to Sep-
tember and hence most of the storms of the period fol-
lowed a much more northerly course than usual and in
some cases, after advancinyg along the usual west-north-
west track through the eastetn districts of the Central
Provinces, recurved very rapidly to north and passed into
Bibar and the eastern districts of the North-Western Pro-
vinces. A comparison of the storm track chart of the year
(Plate VI) with those for the past two vears will show at
once this noteworthy feature of the meteorology of the
year.

The abnormal character of the air movement in the
south-east trades and south-west monsoon region explains
fully the drought in North-Western India and Western
India and the accompanying meteorological conditions
of increased pressure, abnormally high temperature, dimi-
nished aqueous pressure, and humidity and
amount of cloud during the period July to September
1899.

The Bay current was of normal strength and character
in June and contributed towards the general and abund-
ant rainfall of that month in Northern India. This was of
course due to the generally favourable pressure and other
conditions in North-Western India. The establishment
of increased pressure due to absence of rain in North-
Western and Western India in the next three months
determined the Bay current chiefly to North-Eastern India
and Burma. Rainfall was very abundant in July in these
areas and was 1 general excess,

vapour

The arca of excess
was smaller in extent in August and was restricted to
Assam, East and North Bengal, North Bihar and Burma in
September.

The data hence indicate that the Bay current fell oft
more rapidly in strength than is usually the case in
August and was feebler than usual in September.

North-Eastern India and Burma, on the whole, received
favourable rain in October, chiefly due to the determina-
tion of the storms of the period northwards instead of
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westwards, a result or effect of the excess of pressure in
the Deccan and North-Western India in modifying the
tracks of storms similar to the corresponding effect
during the moaths of July, August and September already
referred to as determining or modifying the set of the
monsoon currents to Burma and East Bengal.

The weakness of the retreating monsoon current was
further shown by its early withdrawal in November from
the Bay.

The meteorology of the period from October to Decem-
ber was hence determined chiefly by

(1) The weakness of the retreating south-west
monsoon current in the Bay.

(2) Its early withdrawal from the Bay.

(3) Its determination in October chiefly to Burma
and Bengal and in November to Burma,
Assam and South India (the result of the
abnormal pressure conditions).

The rains of the retreating south-west monsoon hence
almost completely failed over the greater part of the
Peninsula including Berar, the Central Provinces, Hy-
derabad and the Bombay and Madras Deccan—thus inten-
sifying the drought which had prevailed in these areas
during the previous three months.

Bengal and Burma, on the other hand, received favour-
able rain and the season in Upper Burma was the most
favourable since its conquest. Southern India (chiefly the
coast districts) obtained moderately abundant rain. Over
pearly the whole of the interior of India including North-

Western and Central India and the North Deccan the
period was remarkably dry, skies exceptionally free from
cloud and rainfall #:/.

The most noteworthy feature of this period was the
extraordinarily high temperature which prevailed in
November and December in a broad belt of country
stretching across the head of the Peninsula and including
North Bombay, Khandesh, Berar, the Central Provinces
and Central India. The westerly winds in North-Eastern
India were weaker than usual during the period, whilst the
prevailing easterly winds in the Deccan were stronger than
the normal. The intermediate belt formed an area of light
variable winds and calms. Frequent shifts of wind be-
tween east and west occurred accompanied with large
changes in the amount of aqueous vapour pressure in the
air and also in the amount of cloud. The combination of
these conditions, vis., (1) the prevalence of light variable
winds alternating between west and east, (2) large
changes of the amount cf aqueous vapour present in the
air and great deficiency in the amount of aqueous vapour,
(3) small and deficient cloud which favoured unusually and
abnormally high day temperature and to a considerably
less degree higher night temperature than usual. These
conditions were very marked during the whole period.
Similar phases of excessive temperature occurred in the
months of November and December in the years 1898,
1896, 1890 and 1877 and the conditions were similar
in these years to those prevailing in the hot period in

1899.



808

ANNUAL SUMMARY, 18g9.

Appendix.

The following is a brief statement of the hailstorms
which occurred during the year 1899 in the provinces
of Sind, the Punjab, the North-Western 'Provinces, the
Central Provinces, Assam and Bombay, the reports of
which were received too late to be given in the storm
sections in the Monthly Weather Reviews of the year :—

E
DaTtes. " £ g Size
our or Estimate
Area affected by | of Dura- | & weight Charac-| ¢ damage
Da}'»h storm, ‘occur- t‘:’ ':_ of £ o t:r of causrd
n;or:it ‘rence. storm. ':'_'f_, hrgest storm. by storm,
m E—F stones.
year, 2
1899. SIND,
4th May, | Sehwan  and 15 W [Half an | Moder-| No
Dadus Talukas, :About jminutes. inchin| ately | damage,
sun- dia- | severe.
set. meter.
PuN]AB.
13th Mar, | 224 square miles E Moder- | Dymaged
in the Gujarat ately | the crops
and Phalia severe. | slightly
tahsils of the in 26
Gujarat district. villages.
N.-W.P.
13th Apl, |About 5 miles in 1} [SW{Walnut.| Moder- {Someslight
Garhwal district. hours. ately dama ge
severe, | to stand-
ing crops,
A large
number
of per-
sons in-
jured
severely,
of whom
seven-
teen died
of their
CENTRAL injuries.
PROVINCES.
6th Feb, | 304 square miles SW Feeble,) Not much
in the Seoni daniage.
district. I
7th , | 730square miles ! 30 W | Ber | Moder-| Damaged
in the Lakhna- | minutes, fruit, ately crops
don Tabsil of severe, | More or
the Seoni district lessin 39
viliages,
toth , | 240square miles! 530 | 30 NW| Small | Seyere.; Destroyed
in the Khorai| p,M. jmunutes. man- crops
and Saugor goes, over
Tahsils in the . about
Saugor district. ! ' 10,000
acres.
* Two boys
; were
| killed.
10th , | About 112square 2 l w Moder- | No severe
miles in the hours, | ate, damage
Sohagpur Tahsil . caused,
of the tiushan- i :
gabad district. i [
22nd Apl. | 125 square milss| 5 1 | W/ Grain. ' Feeble, | Damaged
in the Sohagpur ! P.M, | hour. ! i fruit
Tahsit of the | trees
Hoshangabad i shightly.
district, ; .

e ;
Dare. ’ -E-g Size l
our or l
D Area affected by | of .D“ra'i 3 weight Charac.
3y, storm. oceur. | tion of | gaep T ter of
month r storm. |2 &)} | storm
and ence. | 8'_5 tar‘;est ;
ear. 82| stones. |
year s 2 |
- i
1899. AssaM, 2
25th Feb. ; About 2 square to  [NW] About Severe.
g"llehstdl'"t the ‘minutes. 2 tolas.:
ylhet district. 1
4th Mar, ! Abql:t 3 squ:t:e About [NW Abclmt ; Slight.
miles in  the 15 3 tolas. !
Sylhet district, ‘minutes. j
| b
I
Sth éAb?l\lt 4, SQ“:':C 1 About | S Abouti Slvght.%
miles in e 4 a ;
Sylhet disuict. ‘minutes. chhat- ; i
t : tak.
1
oth l\’t:,clut 3.squztllre ; 20or3 | NE| Small. | Slight.
ites  in e ‘minotes.
Karimganj sub- ! ?
district of‘ the
Sylbet district,
i
gth , | About 2 miles in Y 20r3 NW, Small. | Siight,
:ﬂ_zt.by“le! dis- ;minutes,
ri
i ' l
. i !
gth Almost through- 20 N | Round ! Moder-
out the jurisdic- mivutes. and | ate.
tion of Motigan) : oval, ;
in thke South ; weighing (
Sylbet sub-divi- ! about !
sion, ; 2 tolas. i
joth Abq:st 4Asqua;e ', or8 | W | Big. Mode-'
miles in  the ' tes. te,
Sylhet district, mnates e
| o
4 .
: ] :
tath ,, , About 4 miles in 5006 INW! Small. ; Mode- !
i the Sylhet dis- miautes. rate, |
{ 1
| trict. ' 1
: ] i
1 {
1oth Karimganj P, S, . sor6 |NW, Small.| Slight. !
" :t tthet Sylhet misnutes.!‘ ¢ i
1strict. '
- §
azth ,, 'I;lur::::imz: tl:;; ?m 15‘ W ! Round. Slight, {
: in
Maubt Bazar in pies !
the South Sylhet
sub~division.
i
27th ,, Throughout the 1oor 12NW Round,’ Slight |
i jurisdiction of minutes,’ wrigh- i
! Hingajiya in the ing
South  Sylhet about
sub-division, zo0r3
i tulas. i
27th ,, |39 square miles {15 N | Pota- | Slight. |
in the lil:‘!’).e- minutes toe?
ganj  sub-dis-
trict.
6th April Abqlut 4 .squa':e noto1z NW; }a |Severe?,
miles in the ‘'minutes.| tula.
Sylhet district. | {
l

Estimate
of damage
Caused
by storm.

No
damage,

Mustard
and
rfaddy
cCso p s
damaged
very
slightly,

No
damage.

No

; damage,

8 ora
paddy,
chilly
and
linseed
crops
damaged,

Tealeaves,
linss ¢ d,
etc., da-
maged
some
what,

Vege-
table
damaged
a little,

No
damayge.

S

damage.

No
damage.

Bora crop
dama,ed
shghtly.

Vegetables
damaged
shghtly.
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DATE.

Day,

month

and
year.

1899

Apil

sth

8th

Sth

8th

8th

sth

8th

8th

8th

oth

i5th

18th

E2]

1

0

”n

»n

»

Area affected by
storm.

One mile in the
sub-district of
North Sylhet.

About § square
miles in the
Sylhet district.

About 2 square
miles in  the
Sylhet district.

About 3 square
miles in the
Sylhet district,

About ¢ square
miles in  the
Syihet distiict.

About 2 square
miles in the
Sylhet district,

Almost through-

out the juns-
diction ot Hin-
gajiya in the
Scuth  Sylhet
sub~division.

Almost through-

'\ out the juns-
! diction of Raj-
nagar o the
South  Sythet
sub-division.

Almost through-
out the juris
dictwon of Moti-
ganj 1 the

. South  Sylhet

. sub-uivi.ion,

64 square miles
! in the Habe
¢ ganj  sub-di>-
: trict.

A part of the
cub-district of
Nourth dylhet.

A part of the
sub-district  of
North Sylhet.

Almost through-
out the juris-
dictiun ot tn-
gajiya, _espe
ciaily at Sagar-
nal in the deuth
Sylhet
division. .

sub-

About 9 square
miles in the

Sylhet district.

Hour

occur-
rence,

g, :
2 -Ea Size Dare. Sg|
Durar | | 9 'Charac. | Estimate Hour |pyrati “El Tor Estimate
titon of .5 - we‘n)gfht ter of ofcg:r;::dge Day, Area affected by | of ur:f“on =§ wei%ht C&a‘_rifc' of damage
storm. |'5.c Istorm. A storm. occur- ST o caused b
22 I;:,g::: by storm. n:::ih rence. | O™ fgfi largest | StOF™ | storm. y
c® ) year. £5 | stones.
. a
. BOMBAY,
.15 |[NWia tola. Slight. No 1899, DHARWAR Dis-
minutes. damage. TRICT,
28th Mar. | Hubli-Gada, 5 mts, | SE
4 N { About | Severe.| Ditto, ' Road. g
minutes 3 tolas, :
28th ,, qu b(lii-Sholapur 5 mts. | SE
oad, mile 1
About | N | About ! Slight, No and 2,
.5 1§ seers? damage.
winutes 28th ,, P%onz-Bangalore 1o mts. | SE
oad, mile 270
About | NE| About ' Slight. | Damaged to 276. 7
1 powah, bora
an hour, crops to 28th ,, | Hubli-Kumta, 10 mts. |[NE
the ex- Road, mile 26
tent of and 27,
nearly 2
annas, 20th ,, H‘gbli‘-isholapur 6 mts. [ SE
oa mile 1
About | § | About = Severe. No and 2.
4 2 tolas. ! damage.
minutes aoth ,, P(éunagBangalore 2 mts. [NE
oad, mile 251
About | N | About ' Severe. Bora crops to 256,
15 a seer? largely
minutes. damaged. 2gth ,, [l)?ha:iwar'-lﬂalyal 2 mts. |NE
oad, mile1 to 8.
About | &{7 tolas, . Mode- No
15 or 20 rate, | damage. 29th ,, | Dharwar-Tadas 2 mts. INE
minutes. Euad. up Yari-
op.
30th Dll:an;ar-Sotndatti 2 mts. |INE g. g g.
oad, 1 to 4 E=) =] =
s |NW| About | Siight. | Betel arlwd miles. g g g
mingtes P chil . 3 5 ]
kachcha.' cro p)é 2gth ,, | Dharwar Station 2 oS INE| g 2 8
slightly Road. o s 2
d. . -4
dumage 20th ,, R‘E:mbenur Talu- 5 mts. {NE ~
a.
15 |NW!2} tolas., Mode- | Bora
minstes. i | rate, | paddy 2gth ,, | Poona-Bangalore 5 mts. | SE
and Road, mile 272
chilly, to 277.
; Crons soth , |HubliKumta 1o mts. |NE
l damaged. 5:’;‘;7 mile 26
. Poona-Bangalore 5 mts. | SE
lo N | Potato,| Slight, [Bora crops 2nd Apl, g
iminutes ¢ slightly E;’;dgr mile 267
‘ damaged. .
1 T L
y ¢
!mm'usles NW) 1 tola. LI:S:- Dc?g;):gig 104, ‘,07 to 109" e
it | e, [Bubikonar |, [Diwo |so
annas. s oad, mile 1 to
' 10 S {4 a tola | Slight. No Hubli-Gad 8 mts. | SE
‘minutes. damage. 8th ,, R“ol;d,l gﬁe ?O% |S
: | to 106,
hsor2o| N | Abont | Severe,| Damaged Hubli-Konur
’minutes. and | atolas. ;%\:;;al . Road, mile 1to 6.
| .
i oth pharwar . . 1 mt. {NE
igth 5, |HubliGadag to mts. | SE
Road, mile 103
to 108,
cbout | W/ 1to Severe.! Houses, .
M?.)s chha‘t‘-. | vege- Hﬁ’o‘iclil Ko
minutes taks i t‘; bies, to 4.’
! d;r:;ged. 5 17.h May Nargund . . smts.| E
| } .
| l I S . B
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DaATE. g E Size DATE. u S o Size
a Of Estimate our - or .
Day, Area affected by o 5| weight Cth:r' 2?10! damage Day, Arca affected by | of g weight o't;a é:‘n:“a:e
month storm. occur- 2 of storm caused by month storm. occurs S o% causgdge
ad rence. g Lzr’ﬁest storm, and rence, §-g|largest by storm,
year, 2F €s. year. Q='§ stones.
—_— _'B.gm—f—— — —
1JAPUR
1899, DisTRICT,
1899, BOMBAY. 28th Mar, | Near Kerur in the| Be- 3 inch .
KANARA DISTRICT, Badami Taluka.jtwees N';t'-"h"”'
7-30 on.
25th Feb, | Reseollyto Tre- "to}?| Not |No inform: SATARA | and
aum  in the|s p.M. diameter| severe | ation District, = |8v.m.
; . 26th Mar, | Islampur in Ka-
aliyal Taluka. rad sub-division. Small.
joth Mar, | Reseolly to Has- “to 3| Do. iolai
gi near Haliyal. dmmotel ” Kl:ro:g-cr:i.l%hn‘xlz Swmall.
4th April M"x}eBs ﬁll andKG: }”to 1* | Meder- 11 to 16,
war cg:::ln '.:5' diameter s:?:ri . 3oth April | Mahableshwar
at Kumbarwada. " side in l';:g_cl!-
gani sub-divi-
6th ,, |Yellapur Town . Pea Do. son.
13th , | About 5 miles *to}”! Do, 18th May | Newari, near the About
round about diameter| :;_'é‘.'.l' of 'lg::d inch in
Yellapur exc ept Hapur iameter]
Kirwati side and 3‘ ‘Maini sub-
in miles 10 and ivision.
11 of Yellapur- .
Baokapur Road. 2oth M'?;ugfl’l;_ the 28
mile of Tasgaon~
24th ,, | Keseoli, Aloor £’ to4”] Not Pingli-Road of
Ajgad,.Yedoga’ diameter| severe, Maini  sub-di-
oRn i;a.hyal-Supa vision,
oad.
' . 22nd ,, | Chitali on the 36
gth May | Berchi from mile Betel- | Do. mile of Mathar-
7 to 14 on Hali- sut. peith-Pandber-
ur Road of

yal-Supa Road,

Aaini sub-divi-

sion,
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Table

Abstract of observations taken at § a.u.

ég PRESSURE 8 A,M. IN INCHES. TEMPERATURE OF AIR,
E OS2 1 %e £ Egéx |gp o Ew & (28 |5 |E o ClEE(Bu| BelsT la® |8 |28
K] DIsTRICT, g% (E3 R e 3:;, £S5 © (8. leSlE:|sS |58 es —gg SS2|EEH L8 Eg
& HRMREI A AR A RN L TP A A AR R R R PR LR I
E 5% |2Eh| 52 ZESEY|2El o2yl B2 5882 8% |58 (29 |5f|gi|Rs) 3k (aBR2BEE5 55
z SO R RN i e I LR R I I R S R I - = i R K
"~ |L—Buwma Coast and Bay Islands -002| | 878/ +Q3] 736 +09! 808 +07 142 ... | .. | 365 224
1| ToxasseRiu - anp Car Nicobar , 25 | 20°88% 20'837 | 29°997 | 20678 | 319 | 149 || 805 | 86'6 166 816 100} 926 | 671 | 255 | 170
Port Blair 61 | 29865 20°857 | 30°032 | 29618 | 44| ISR ff 800 | 872 e 82:2 100 | 954 | 69'4 | 26'0 | 16'8
Mergui .+ 96 | 20830 =001 | 29'658 | 300033 | 29°572 | 461 | 158 (| 7TI7, 85 | +0°1| T30 | +24| 803 | +1'3| 145 951 | 62'3 | 32'8 | 224
Tavoy . . .| 26 | 29910 29827 | 30098 | 20629 | 469 | 163 || 75°0 | 880 | +0-¢ | TV | +07| V9T [ +0°6| 16'6 | 97| 570 | 387 | 25
Moulmein . .| 94 | 29'828 29°8C0 | 30046 | 29501 | 545 | 109 || 765 | 882 ) 402 | &% { +0'3| 803 | +03 1 156 | 994 | 562 | 40D | 247
2| Lowes Burma .| Ramgoon , .| 41 |20%875| —-004| Q29853 | 30104 | 29515 569 | 200 || 757|893 | —o2) 72| ¢ [ 807T| » | 16°9|1021| 5872 | 439 | 254
Bassein . .| 27 | 29'886| +-002| £9°148 | 30118 | 99511 | 607 | 208 || 761 | 87T | ~0r2| 729 | +10| 803 | +0¢| 14'8| 997 | 573 | 424 | 232
Diamond Island | 41 | 29873 | +002 | 20°849 | 30'078 | 29506 | 572! 196 798 |81{ p | TTO| P [811| @ 81| 911 692 al'9| 119
5| Arakay . .1 Akyad . .1 20 | 29868| —'007| 29831 3012029399, g21| 212 || 750 854 | —0'8

8  (Cenirat Burma , | Towogeo . .| 183 | 20719 | —°001 20°817 | 29961 | 29-389 592 005 || 749 | 911 | +12| 701 |,+0°1| 80'6 | +0'7 | 21'0 {105'7 | 48'6 | 57'1 | 317
I

l I1.-Burma Inland . R e [+°00B) o o | 895/—07 690t +04 79°3{-02 205 ... | ... | 604} 314
3| CentraL Buma , | Thayetmyo . .| 134 | 29759 | —-001| 20°837 | 30018 | 29420 { +s08| 212 || 759 | 95 | —g2| 699 | +03| 80°7 | +01) 216 | 1061 | 442 | 619 | 320
4 ' Ueper BurMa  , | Minbu . . 165 | 29'72¢ | —-002 29-835 | 30°001 | 29371 *627 218 || 759 910 | —11 | 712 408 811 02| 1981071} 49°0 | 581 | 300

Yamethin , .| 657 | 29'233 20889 | 29489 | 28'931 | 558 | 07 || 747 | 918 | —07| 690 ! +03| 801 | —02| 290 1070 | 452 | 618 | 37

Mandalay . .| 950 | 20'638 | +-008 | 2083 | 20914 | 29318 | 506 | 236 || 76'0| Y17 |—0'6| TI't | +06) 816 | o0 | 2031081 ] 507 | 574 312

Kindat o | 377 | 20505 20'845 | 29°846 | 29'113 | 733 | 258 || 710 | 85'6 | - 08| 670 | +01 | 763 | -04| 186 | 2057 | 433 | 62'¢ | 29'6

Bhamo ool g1 | 200018 | +-014 | @GR | 09'B3) | 29435 | 696 | 243 | 697 | 858 | —0+7| 652 | +02| 755 —0:3 | 20% 1041 | 432 | 609 | 317

(2)2 Burma Hun Sta-| Maymyo . . Not| recorded. 65'5 | 76'8 52'8 64'8 210 | 9401 974 666 339
Tons. Taunggyi . Not| recorded. 624 | 759 559 65'9 200 | 1011 | 31'6 | 69'5 | 331
Lashio .o 20090 | 029 27°335 | 26798 | 537 | 219 || 664 | 826 | +0°g | 60°5 [ +10| 716 | +09| 221 | 995 | 401 | 59°% | 334

IL—Assam o « o o] we | o (=002 o o | e | e | e || o | 825]—~10] 666/~06] 746|-08 150 ... | .. | 562 276

7! Surma . | Silchar o o] 108 | 29793 4-0o7| 20'852 | 20094 | 29385 | 709 | 249 || 720 | 856 |~gr1 | 671 | —0'3] T6E{ -02| 185 | 1006 | 420 | 586 | 30°6

9| Braumarutra . |Sibsagar . .| 333 12963 —'0o6| 29°862 | 29888 | 29182 | 706 | os3 || 688 802 | —1'8 | 651 | -09| 27| -14| 1577 | 047| 40°5 | 542 | 265
Dhubri . .| 115 | 2947| —003 | 20'819 ) 30083l 29352 | 71| v;sg f| 713 818 | —12| 676 | -06| 7| -09| 142 | 1007 448 | 55° | 257

IV.—Bengal and Orissa . «| o | e [=000L) . | 868 0 (69T o | 783 ¢ |171] . | .. | 598 291

6| East Bencar . | Chittagong . .| 87 | 29782 | —018| 29818 | 30064 | 29391 | 673 | w3l 792|843 o | 690|-02| 6T | ~01] 153 | 947| 466 | 481 259
Noakbali . .| 43 | 29'823 207813 | 30110 | 29434 | 676 | g3 || 736 85'0* 673 e 16°0*) 96'7/ 40°0 | 567 | 2T'%
Comila , .| 3§ | 29833 2818 | 30116 | 20445 | ve71 | g3y || 749 | 859 68'5 2 174 | 983] 43'1 | 552 | 279
Sirajganj . .| 49 | 29'7% 20794 | 301121 | 94901 | 790 vgpn || 728 | 853 w7 7951 15541078 | 48'9 | 589 | 28

Narayanganj .| 96 | 20°634| —004 | 29808 | 30135 | 29428 | 7071 gsg || 750 | 851 —3a| 05| +02) 778 | ~0'6| 146 | 986 462 | 524 | 252
Barisal . .| 13 | 20°%7| +'003| 29806 | 30158 | 29426 | 732| sy || 71| 858 | +0'5| 08 01| 781 | +02| 155 | 993 | w2 | 541 WO

Mymensingh .| 59 | 29802 | ~'005| 29813 | 30115 29142 | 673| g |l 730 82| -12
10 | Devtaic Beneat , | Faridpar 46 | 29°815 29'810 | 39-125 | 29362 *763 we1 Il 734 | 85'5 68'7 7'l 16'9 1028, 430 | 59'8 | 286
Jessore . .| 33 | 29'%21 —003| 29°801 | 3066|2989 | iz|  wgg || 7a9| 870 | —0a| 695 | -0 | 183 | —06 | 175 [1070) 421 | 649 | 30O

Calewtta . .| 921 |29%83] o0 20600 | 30193 | 29398 | 799 | ogy || 757 | 8871 | +106] 703 | —02| 192 | +07| 178 | 1054 | 442 | 612 | 20

Sangor Isiand .| 25 | 2924 | —'g0L| 29793 | 3o-1681 29°30 | 78| g5 || 77a| 856 | +01| % | -0'5] 796 |02 | 122 | 959] 460 | 499 | BE
Krishnagar , 47 | 29'308 20'805 | 39167 | 25379 788 | voez || 751 | 878 685 782 19'3 | 10921 81°3 | 679 | 322
Midnapore . .| 149 | 29'699 20797 | 30051 | 29327 | T27{ g5 i| 757 | 905 01 80'3 20'5 | 1124| 4571 | 673 | 34
11 | Cantrar Benear , | Eaokura . .| 268 | 29520 2774 | 99873 | 29119 54 016 1| 7a7 | 297 69'7 797 20°0 | 1121 | 45'8 | 66'3 | 386
Rasiganj . .| 33 | 29505 29795 | 29852 | 29120 | 7R | oag || 73 | 897 687 ™2 20 | 133 82 mﬂ

¢ Mean of 11 months, o + Mean of 10 months,
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L.

at 214 stations in India, Burma, etc., in the year 1899.

WIND DIRECTION. WIND VELOCITY, ?Ri(:';"xfﬂ'.

Number of winds from ;g g {g‘ §§

2y & || 551°%

SIEIE|T 9| 9T |2 g5 (5|88 50
. = FARN- 2 =
33(a5{62[10(35 43]41| 2| 6 25 81 | 812
12)33({45(165122 12|69195]61 80|74 +8{| 8 | '889
aifwr| 9| 2] 177 20 |18} +921| 89 | '833
| 1] 1|3 8| 2 09 g9 | 811
13 | 6616563 176|382l |23 28128 o || &7 | T
1fg5] 5029235910561 ]12 144 ~ 7| 88 |70
6419461746 (3938 23|73 4638) 401 || 88 | '812
32145(65|23)15|21|89(36]|38 90(71) o7 || 80 | 82
161110 (667814536 /10| 3| 4 2:337| 33| 90 | '808
L6 | 7| 217/49) 8| 3ioe|| 34|%0) 4a3| 85 | T4
1}26]3 |28 |381100| 785112 48 (51| . g|| 8 | T3
33{17| 8| 4132 {78 {11|13| N 1'8 |
8123 ¢ 1n5{e| 1 39 57 81 | ‘T
14119613 | 8/32(8 (38| 511 44 82 | 3
214 {53 |18.14| 9 /16| 811716 14 90 | '708
288110{3¢| 5} 2 1| 2l10 2'1 89 | ‘676
34| 4|47 62 {41159 33|18 80 | 18
120 1| 4] 2,56 176102 4| 3 78 | ‘386
Not reco'rdcd 8¢ | 961

280 3{14|58| 8] 2 1| 3 1'8/27) 33| 89 | 45
21850 {591 3! 2! 5{10 13 22 (24| - gl @ ['Mm
61} 5890150 |17 2|1l 4} 1 46 27| -2 8 | M3
68 | 28 83{12 141127 4 2 56 51 +10| 87 | 760
69 (a8 {48 90!38,47) 817 41 9 | 776
10|21 9|38 103 21 2 a4 82 | '13¢
urj13juia 44’77 2713129 23 90 | *758
41|30 /26308 [72!40| 1628 59 145| +29]| 88 | ‘793
197 |28 {210 (49|70 |25 5|21 2'9 87 | 807
68| 5{ 4{60[8(25] 8 1| 3 08 88 | ‘M7
wioaf 1|11 100|111 17 g1 | 784
269{ 4| 4| 4|2 |43)16] 2} 1 18 (32| 42| 87 | 786
8138|1121 |33|5118 |22 3'8|481 91 || 85 | ‘788
4505t |2¢ (188217 |22/26f 1251107 17| 87 | 844
1lo7 |12 %58 7|31 |56/45) 39 83 | 159
1997811 7148 |11|10}18 34 71 | 12t
320 1| 2] 3{13! 3] a|1&| 3 09 73 | ‘661
106 8{13|21|2|20|19|3 )42 17 75 | 661

§ RainraLL, :5_0
g < 3
2 =5 |y 5 . = g = 5
E;f g :% é‘g 5 :2 E‘: g g; METEOROLOGICAL 2
Eilap)EpEl L | 5 | F5 | oL | EE) st Pz |3
S 3 (mowl 2 = =2 25 ) % b
§ [|e5|Eo2] & | £ £s | =g || £ g
2 |2E|ge5 2 | £ | 2 | BB 2 2
wo| e | o |13222113952| ~284| .. |IL—Buorma Qoast and Bay Islands.
82| 140 92:05 8'43 || Car Nicobar « o | Tewasserim  anp | g
g0l 12 gv01 | 169 | -2097 || 255 || Port B . . .| hrlAN
a0 || 152 13540 | 16846 { —33'06 || 7% || Mergui.
35| 158 99251 | 19857 | +23'94 || 705 || Tavoy.
50| 138 |13755| +645| 16398 | 181'% | —17°36 || 6'80 |} Moulmein,
521l 1171 116°89{ +0°11| 103'97 9527 { + 870 || 590 || Rangoon . . .| Lower Burma 2
45 || 197 131'54| —4'5¢ { 118'14 | 10955 | + 8'59 || 99y |} Bassein,
50| 9812044 -224a| 6420 | 11866| -3¢26 || 7:11 || Diamond Island.
a8 | 151| 12000 +30°01 ! 226°18 | 18708 | +3910 || 811! Akyab . . . .| Araman
501l 115| 112°63] +237 88'53 7977 | + 8'76 || 430 || Toungoo, CentraL Burya,
w |5545| 4655 | +8:90]| .. II.- Burma Inland-
3 71| 7608 - 508} 84'07 37671 — 360 || 312 || Thayetmyo . . .| CenTraL BuRia,
4'6 56 4123 2806 | +13'17|} 79 | Minba . . . . Urrer Burma,
38 73 1315 3446 + 869 |l 500 | Yamethin,
37 56 41'61 3373 | + 7'88 | 573 || Mandalay,
56 || 101 8222 | 7158 | +10°6% || 4'73 || Kindat,
60| 113 9039 | 7390 | +16'59 || 675 || Bhamo,
? ? ? Maymyo R .1 Borva Hivl Stae |(a)#
#3017 67198 | 6433 | + 365 318 || Taungeyi§ s
6311 109 8530 | 5802 | +27'28 || 667 || Lashio.
. {11038 10492| +547 IIT. — Assam.
621 147! 138'69} + 831 13816 | 19533 | +12°83 1| 754 || Silchar . . .| Surma, 7
79| 143 12916} +13'84| 9396 9609 | —2'13 || 3'16 [ Sibsagar . o | BRAHMAPUTRA, 9
50| 96| o21a| +385] 9903 | o333| +570| 435 || Dhubri.
- wo |T961| 7209 | +7°52| .. IV.-Bengal and Orissa.
43 106! 98'831 + 7'17| 129°69 | 10595 | +2%'44 | 919 | Chittagong . .. East BenGat, s
50 ] 125 | 10763| +1737| 158'08 | 11892 | +39°16 || 8'24 || Noaknhali.
49 | 108 | wo1'97 + 603} 9707 | 8939 + 7681 4'33 || Comilla,
e8|l 88| 78650 +935| 7288 | 6155 | +11°33 || 373 || Sirajganj.
61| 18| 9a'57) +1943| 80°76 | 7370 + 7T°06 || 440 || Narayanganj.
48| 95| gos1| —481] 8844 | 7795| +10°39 || €70 || Barisal
126 | 104°27] +21'73| 10826 | 8723 | +17°03 || 398 || Mymensingh.§
401 106 8931{ 41663 80'95 6854 | -+12°41 || 4°70 || Faridpur, Dentaic Benoat, | 10
a3l 9| ggv7sl +592| 7065 | 6546 + 5719 )] 417 || Jessore,
441l 89! 8539 + 3'68; 7105 | 6368| + 827} 45| Calcutta.
s4ll 721 8310 ~11110] 8017 | 7179 | + 8'38 || 6'87 || Saugoer lsland,
ag |l 8| 7a27| + 873] 6343 | 5¥02| + 9°39 | 611 || Krishuagar,
o7l 721 7500 - 3921 6322 s391] -+ T'31 || 4'28 | Midnapore.
35 69 { 7908 -10008| 5037 5626 ~ 5891 309 | Bankura . e .| CenTRAL BENGAL, 1
35| 65| 7307 —807| 40°10 | 5430 | —14'20 || 211 | Raniganj. :

§ Wind observations of 358 days.

S2
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= l Number of District,

Table
Abstract of observations taken at 8 a.m.
;:7:_5 PRRSURE 8 A.M. IN INCHES, } TEMPERATURE OF AIR,

OE - i g ; D
AN B B R B PO LRSI - e A S R B R Pl b H L H R
Ze 18S | 2% | B B §E | o2, | Ew | o %5 Ey |85 | Fs|Sa (85 55|58 5 .l ulte| 2
AR H o A R L S P SR H
@® |2°0] 5 SERWSIZERIGER) 25 2% 8|20 52 |Bs |§E )28 K88y 225335 23| 88
Cansaa, f;um. Burdwan . .| % | 29751 | -002| 29°000| 30098 | 29837 | 61| 252 | 751 | 891 | +0'3| 702 | -02| W7 | +01| 189 | 112’5 | 466 | 650 | 316
) Naya Dumka .| 489 | 99314 29°801 | 290°692 | 28945 | T47| 250 |' 7a-3 | 874 675 775 19°9 | 109'9 | 43'3 | 66'6 | 33'8
Berhampore . .| 67 | 29780 | —'011 | 29796 | 30130 | 20358 | 772 | 268 | 739 | 870 | —0'8 ) 695 | +01| 783 | —o4 | 175 | 1106 | 431 | 675 | 31
Rampur Boalia 0 | 9772 29792 | 30110 [ 29362 | 748 | 263 | 742 | 861 690 7'6 172 | 1085 | 42'5 | 660 | 307
Malda R L] 29701 § 30126 | 29372 | 754 212 731 965 674 770 1971 | 100°0 | 410 | 680 | 327
Bogra . o 61 |29mE 20790 | 30°206 | 29399 | ‘707 | 254 | 7909 | 8% | ~04| 682 | +05] 760 | +01| 173 | 1093 422 ] 651 | 301
Norta Bincat | Dinajpur . .| 128 | 29739 ¢ 20815 | 30083 | 29°357| 726 263 | m9' 85 | —0a| 666 | -02| 761 | —0'3| 189 12058 ] 420 | 638 | 315
Rangpur . .| 123 |og7i7pe 20796P| 30°072 | 29385 | 727 | 270 7564 86°0t 704t 787t 1654 1027 | 872 | 555 ] 28'8
Jalpaiguri . .| 288 | 29°575) -'001 | 29°82¢| 2016 | 29967 | 729 263 | 716 833 | ~0'2| 66 | +10) 789 | +0a| 1600 | 1025 | 241 | 584 | o'
Cooch Behar .| 156 | 20701 20826 § 30060 | 29324 | 736 | 259 | 713 | 834 675 755 159 | 9691 459 | 510 | 264
NokTa Biar .| Purmea . .| 105 | 20722 +-001 | 29805 | 30°07% 2932 | 732 | 25| 73| 857 |-11| 6a8 | +08] 763 | —02] 1809 [1078] 403 | 675 | 390
Omissa .. o{Balasore . .| 46 | 20805 +-011 | 20799 | 30179 | 20438 | 741 | 29| 751 | 89| +12| 7000 | —02| 795 | +0'5 ' 189 | 10601 459 | 601 | 317
Falee Point . .1 21 | 29'839 | +'006 | 20°802 | 30182 | 20443 | 739 | 037 | 777 | 860 | +0°2| 717 | -0 | 789 | —01 | 103 |201°0] 959 | 551 { 279
Cattack o .1 80 | 20°T19| +-007 | 20°803 | 30°137 | 29407 | 730 | 235 || 7g0 | 923 409 721 | —0'3)| 822 | +0'3] 201 1115 ) 486 | 629 | 323
Shortt's Island .| 25 | 20837 29806 | 30°197 | 20458 | 739 | 247 || 797 | 862 74 818 89| 982] 59% | 387 | 191
Puri . .| 2 | 2983 20'806% 30190 | 29445 | 75| -o2s0) 7eg | €76 746 811 131 1022 521 ) 501 | 2
V.—Gangeti% Plain and Chota | ... o =003 ... . | 884 +05/ 667 O |776/+02 217 ... | .. | 703348

agpur. . ol 3
Cuora Naorur °fHazaribagh . .| 2,007 | 27828 | +-001 | 29804 | 28126 | 27502 | gz | o3 722 | 854 | +1-1) 6509 | +0°6] 75°7T | +0'8( 19'5 | 108'1| 40°3 | 67°8 | 327

Allahabad

Ranchi o .| 208 | 27711 | +-008 | 29804 | 28000 | 27377 | 623 | ‘220 || 722 | 85 | 416 653 | +09] 754 | +1'3| 201 |106:3| 397 | 66| 327
Daltonganj . .1 7307 | 29105 29°810 | 2963 | 28738 | 725 | 241 | 707 | 012 63'5 ™4 277 {114'6) 340 { 806 | 41°8
Chaibassa . .| men | 29076 | 20799 | 29406 | 28703 703 | 282 f| 735 | 910 | 49| 680 | -0'6| 795 | +0°3] 230 {1100 | 431 | 669 | 363
Sours Biuar | Gaya © ¢ 375 | 2460 003 | 20707 | 20'8i% | 29'090 | 723 | 250 || 744 | 906 | 4| 682 | —0'3] 793 | +0'3| 224 |1130] 430 | 7000 | 7
Dehri o o a5 | 29473 20786 | 20'828 | 20106 | 722 | 253 || 745 | 897 693 795 20'¢ {1145 | 451 | 694 | 847
Patna © +| 183 | 20653 | 010 | 29793 | 30'031 | 20282 | T7 | 249 | 737 | 86'8 | —yop| 686 | +0%| 777 | —03| 182 {1080 | 412 | 668 | 320
Arrah o ol 100 | 2637 29784 | 30015 | 20261 | 7581 252 || 9000 | 885 667 '8 21'8 | 109 | 40'7 | 68'7| 357
Buar . .| g0 | W58 29780 | 29959 | 29200 | 759 | 260 |' a0 | 883 679 82 204 [ 1100| 410 ) 690 | 36
Nostn Bruar . | Bhagalpur , .| 10 | 20675 20791 | 30040 | 20298 | 2| 262 || 70 | 868 678 74 19°0 | 1088 | 42'7 | 6671 | 32%
Darbhanga o .| yg5 | 06T | —v010 | 20796 | 30°026 | 29295 | 7oy | 257 || 72:8 | 853 | _g3| 687 | +0'1| 770 | ~0'1] 16° |105'8| 442 | gv6 | 184
Muzaffarpur . . f 100 | 29652 20788 | 30018 | 20981 | 737 263 | 727 | 85 670 .62 18'3 [ 1052 41'8 | 634 | 30%
Motitarl . .| g0 | 2018 20'806 | 20999 | 20249 | 750 | 263 | 713 | 858 650 75'5 20°8 | 1080 | 360 | 690 | 338
Chapra . .| 1o | 2952 29791 | 30019 | 29275 | e8| 252 || 726 | 874 678 76 196 {1087 | 422 | 86’5 | 830
"‘({a‘ﬁ‘;’n. Provivces | Benares . .| oo | 29560 | 005 | 29789 | 29935 | 20157 | ms| 260 || 725 | 895 ~01| 666 | ~0'3| 781 |02 229 | 112'3] 379 | w4 | 36

309 | 20521 | —-004 20791 | 29°882 | 20141 ‘741 ‘246 1| 740 | 94| +05] 66'3 | ~0°3| 784 | +0°1] 241 {1131 364 | 767 382
N.-W, Provinces | Gorakhpur , 056 | 29575 | +°008 26795 | 20929 | 20-903 “1%6 957 || 726 | 871 | —19| 670 | 02| 771 | ~0%6 | 201 | 1097 ] 415 | 62 340

(East  Susmon-
TANE),
Souvrd Qupn, . | Lucknow .

a3 | 2948 | -012| 29785 | 29813 | 20011 | m2| 263 )| 720 | 910 { 4yl €51 | ~02| 781 | +0%6| 259 [1133] 361 | 772 | 405

Norts Quen | Bahraich , a3 | 2 29785 | 20774 | 23030 | maa | o1 || 720a | 885 652 769 23'3./109'6 | 366 | 730 | 38'0

N(.&\;Vl;’mﬁl;?vmcgs Cavt'npore B . 416 29405 0 29785 | 29768 | 29027 ‘741 254 [ 732§ 911 | +1°7] 65°7 | -06| T84 | +0°5| 26 113'6| 360 | 776 | 38%

Maispurl o o) g | 29299 2786 | 29658 | 28888 | 770 | 2g2 || 72 | oy 654 84 959 | 142 36 | VT | 400

VI.—Upper Sub-Himalayas o o |- | 89514211644 | +15/770]+ 18| 253 - | ... |77'6]40'8

N(.{’x;_r chlx)\;:g;: Bareity |, 560 2022 | —002| 20789 | 29°613 | 26°833 | ‘780 | o7 06| 8851 +10] 64°8 | +0'¢| 767 | +0'7 | 237 | 111°0| 352 75'8 | 385

TANE), Dehra Dun , 2,203 20580 | —018| 29812 | 27°000 | 77004 66| 2571 663 | 826! +18 ] 60°5 | ~0°| 716 | +0°7 | 221 | 104'5| 350 | 69'5 | 347
il

Roorkee . .

gy | P99 007 W7 | 29291 | WG| 85| o2 | ok | gpe | +12| 618 | ~07| 51 | +03 | 206 | 11ze| 327 | 5 | 46

® Mean of 11 months, 4 Mean of 10 manths.
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\ Number of district,

I—contd.
at 214 stations in India, Burma, efc., in the year 1899—contd.
WIND DIRECTION, WinNDp vELOCITY. ﬁ:?:?,’ 8 RainraLe, '.%a
B AM, ;é 3 5
Number of winds from ;;g .g E‘; ‘§:§ E g .hgo %é‘ . 5 E E :?5.: M ETEOROLOGICAL
3 z E gg 32 <® |28 i > K 83 Station, Province o
. . i R . ’T‘gn. = g’ .::_‘é g _g M E'.‘E‘s : E ___‘:_' Tsﬁ. .s_a' §~ DisTrict,
= z {a = EV (|2~ & z > o Z > T
185111 |12 /20|17 36|49 |25/ 20 21 |3a] =36 | %0 | 18| g3l | 7788 | +112] 6ves| 5513) +1272) 485 [ Burdwan, CanmraL Brwaar | 1)
10622 |17 |37 a2 |37 |21 |5 58| 15 W |65 || g9l T 8015 | ~315| 7220 | 5Ter| +1456 || 348 | Naya Dumka, meemeld,
172] 7] 6(35|19 |68 38| T 25 g5 -20 1| 8¢ | M1 ¢g|l 75 | 7922 | —422| 5361 5597| — 236 3°11 || Berhampore.
9 )44 )27{16|46)|56]37 (31|10 41 8 | 750 || g9 75 | 74'85| +015| 5930 | 5650 | + 2'80 || 4'¥ || Rampur Boalia,
60 | 6136|585 |23 [42]31 23 8 | 'TI5|| a9l 8 | 6931 | +869| 6596 | 5537 | +1040 | 4'30 || Maida,
Not| rec|ordeld. 7 | 19| g1 9% | 8151 +1249| gr6a| 674l | 2023 | 4'89 || Bogra.
333 )7 109)41)23]18 27|36 85 8 f'692) g5 200 | 76'91 | +2309) 11526 | 6990 | +45°36 || 875 | Dinajpur ., . ,|Nomrts Bxwoa, |12
60 4 (87123282916} 3¢ § 24 g8t | 798t|| 40|l 9% | 798| +1452| 8524 | 8157 + 367 56| Rangpur,
440|995 18] 7] 8|2 25 90 | 706 || 94| 107 10062 | +638| 12132 | 12776 | - 644 4'52 || Jalpaiguri.
1061261917816 1 19 87 | 00| 59| 105 13142 | 18193 + 020 || 775 || Cooch Behar,
88115150 |81|46| 8|20 |22| 2 41 )9q| +71 | 8 | 697 4.l 86 | 7060 | +1540] 9198 | 6411 | +27'87| 655 | Purneat., , . | NorTHBimam n
4415514 5| 3|38|110 |26} 70 42 83 | 758} gl 70 | 8282 | ~12:32| 72093 | 656 | + 737 746 Balasore ., . .| ORwmss, 1
17(56) a| 5] 82892 |e|" T3i{o1|-20( 8 | 89| 52| 72 | T4 |- 298| 5151 | 6987 | —18:36 || 662 || False Point,
161 5118 10§ 1115|173 6517 2¢i34| -20| 80 | M6 || 43|l 58 | 76°99 [ -18:99] 5755 6342 — 587 11'52 || Cuttack,
1{39 42| 9|10f 9160 (s |38 138 81 | 833 g4 62 4545 | 5209 | - 754 {| 578 || Shortt's Island.
6]86 16| 4| 3| ¢(120135{24 | 108 82 | ‘8321 a6 | 54 | 6623 |-1228| 3677 5662 | —-19'85) 5°57 | Puri,
oo M wn ] v o {51142 44°79| +663 V.—Qangetic = Plain and Chota
27 (11| 8)23(20 |46 6513243 75 68 +1o! 59 | ‘489 || 45| 68 | 7620 |~ 810 4560 5238 -678| 219 Hazanbaggglfur' « o+|Cuora Nageus, 15
4911613 |14 8|4ap|68 (70|77 65 61 | 32| 38, 58 | 8269 | -22'99| 3876 | 5647 | —17'71 || 232 |} Ranchi,
161 9| afsa|%2|53|38la| ® 48 68 [ 5al|l 24l 48 | 633l |-1531] 31112 | 4548 | —14'36 | 4°25 || Daitonganj.
246| 1] 81 3] 2] 2]47]46}10 20 73 | '636{ o3| 64 | 76°20 | -12'20| 43'53| 54410 | ~10°57 || 3'38 || Chaibassa,
85| &|27}30|5|53|57[s1] 3 4526 +73 | 71 [ '635) a0 65 | 5726 +T74) 54086 | 4495 + 991 ] 400/ Gaya . . . .|Sours Buanm, 16
7| 8] 9{33[2{75(190 {4523 50 6 | 575 8l 51 | 548 | -384| 4391 4311 + 080 | 400 || Debriy
20| 3)34)|00]39/26}67{61]|% 44|30 +48 (] T4 | 658 || 33| 67 | 5623 | +11'77| 53'31| 4513 + 818 492 [ Patna.
74} 8{13|30({40]35|41|73]33 23 77 (‘658 )| 25| 54 | 5706 | ~B0B| 554 | 4398 | +11'26| 450 || Arrah,
2|11 |10)8|28)40]38135)16 49 68 | 608} 28| 5 |54'82) -092] 4877) 4189 + 688 678 Buxar . . .
173 331 3¢|47|17|32]19] 9 ) 77 [ ‘680 40| 65 | 61°01| +399| 7398| 4673 | +27'21| 753 || Bhagalpur, Norts Biuaw, 17
64119 119]95/75]12[14|37)30 28|38 22 83 | ‘T06) 29| 75 | 5846 +16'54| 64°00| 48'99 | +15'91 || 5°59 || Darbhanga,
18| 3|21|67(38| 4{19|21} 6 23 8 | 08| 21 7 | 56W7|+1783| 10379 | 4724 | +56'6 || 7'72 || Muzadarpur.
15168166 )21 {142 |33 28 0 8 | 120}l 19| 68 | 56°43 | +11'57| 5507 5298 | + 209 (| %55 || Motihari,
132 5113169(30{17]47 38|12 30 8 | 683 || 33| 60 | 5225 | +775| 6095| 4243 +18'52 |} 4'43 | Chapra,
165 12122(81} 9{75]3p|18 23(39| 41| 72 |61} 31l 52 | 50°58{ +146| 5332 3943 | +13'89 [ 6°20 || Benates, . . N-(-}‘E)\A’;T,}’Rovmm 18
6 1753|111 91|40 hoa | 47 55|46 +20 | 66 | 574 || 29| 48 | 4847 | -047| 072! 39 + 128 2'91 |[ Aliahabad.
6048172 47|20 \23(18 a8 29} 19|25 -20 | 70 | 64| 33| 0 | 5229 |41071] 6ape| 5195 | +1749 || 706 )| Gorakhpur . . . \NAW. Provices n
TANE),
50 |28 {1757 |2 |22]26 g0 31 22,31| -28 | 67 | 567 31| 43 | 46'83| -383| 3533 80| ~-3'47) 3'85 || Luckmow . .  .}Souts Quom. 19
103 |10 {11 |88162| 41037 |40 23 72 | *808)| 19| 55 %604 | 9094| -4'90| 272| Bahraich . . . NorrsOvow. 0
158 9] 8(20(19] 642{88]|15 27 62 | 533 20| 43 | 4140 +160| 43°91| 31'80{ +1211; 490 || Cawnpore . . . N(‘E:V.Vgnﬁ';.‘”'“" 21
1N9i16} 3341523 713612 27 60 | '509 [ 35| 40 2812 | 3309 | =4'97) %'67| Mainpuri,
" P OV RO | I oo | e 118741 3782 |-18-32 ... [} VI.—TUpper Sub-Himslayas.
27| 2|2t|26 {25 3|12{16]|40 17|35 -52 | 68 | 43| 2:B{ 37 | 4717 { -1017| 30°99 | 4961 | ~-18°62 || 284 || Barelily . . N'(“:,’;n""sf’;;;g;f 2
25[15[15710]14{17) 11| %18 16{1'8) 11| 65 | *483{l 34| 67 | 7950 | -12:59| 60~77| 88'88| -2811 || %17 | Dehra Dun. TANE).
20 31 4| 1]50| 8] 2| 423 TI25| + 8)) 64 48) 23| 35 | 46°57 | ~1157| 2197 | 4362) -21'85 || 4°10 || Roorkee.

4 Wind observations of 350 days,

t Wind observations of 353 days.
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Table
Abstract of observations taken at 8 4.4,
I s
K1 3';’" PRRSSURE 8 A.M, IN INCHES. TEMPERATURE OF AlR.
k) g
2 55 3 s> v g @ g ; €& ;o s | E ok L 3
S | METEUROLOGICAL 3~ E";’ S gg = 2.8 ;g ‘%‘J ';i'? : 5 2 §. g 5 g8 § g8 %’E K? g‘;’_? % . -EED
k3 PROVINCE OR StaTiON, 2% w3 - Boul | §3 23 fu | 8% - £ e | E R Sl ERE|ESL|ERL) NE I Ed
5 Distsicr, g% |28 | o, DG, | Py | K g lES AR Jegl g 13558 |28 (~50°89 2|82
2 20 |88 S5 1% E5les 1.e | 2 e | 8. cE | By | 85 (SE1S3 | 8F |y we, v P, 3
E 8¢ spa| BE 239%-| 28e |5 25 [efo || ¥ §185| =8 |58 |c5 |SE | g (6eEfeel 2= =7
= 58185, | RS |§3ESq, 288/ BI8| 8% |SEE e |G e go | esl o558 sojEEE(e2E 85182
= w282 52 Z“"')&% ok 33; 23 282 g% g% 8 23 | SE| 28| 8¢ 5‘6 he gEe £ =a
2| N-W.P, West | Meerut. . .| T38| 29065 | —'009) 29789 | 29927| 2637 | 70| ‘263 || 60'8 | gpp | +25| 634 | +0B| 773 | +17| 258 (1113 | 360 | 753 | 396
% | Sourn East Punsre [Dethi o o .| T18| 29096 | —'004| 29793 | 29960 28670 | 790 | 264 | 728 | gy | 7 | 685 [+1'3) 793 | 7 | 26 |1207| 394 | 71:3| 360
%8 | Cevtrau Punuan . |Lahore .| 702 | 29088 | —-006| 9979p | 20°497 | 28602 | 'G%5 | 307 || 70°6 | gpo5(+2°9 | 6'F| +31| 78°0 | +30( 27’1 1166 | 322 | 84 | 42
27| Sourn Puwsas . |Sirss . . .| 662 29158 | +°006| 20799 | 29°543 | 28705 | 838 | '288| 739 | gy +20| 683 | +3'0) 821 +27| 275 | 115°8| 405 1753 | 439
Patisa , . . 818 28988 20792 | 29'369 | 28541 | 928 | 280 || 71'6 | ggrg 647 71 24'8 {1122 | 3%0 | 782 | 40'¢
29 | Punias (Suemons | Ludhiana ., 812 | 28988 | —'010 | 297gp | 29°380 | 28'525 '855 288 || 70'¢ | ggr5 | +09| 651 [ +1'9| 773 | +1'4 | 204 [113'9| 315 | 794 405

i Sialkot, . .| 830 28969 | +001| 29702 | 29'375{ 28975 | 000 | 304 || 735 | ggo| +35 | 672 | +33] 801 | +34| 258 [1159| 391 | 76°8[ 433
Umballa . .| 892 28913 29794 | 20287 | 28470 | 817 | ov7 || 68'5 | ggig 63'3 76'5 26'3 | 1129 | 300 | 789 | 41

81| Norts Punias . Rawalpindi . .| L1676 28133 | —'003 | 99798 | 28°403 | 27666 | 928 | 316 || 658 | gyg | +3'1| 599 | +2'3| 73:3 | +27| 278 |115°0 | 27'9 | 871 | 452
VIL—Indus Valley and North- | - e |=007) L. wo o | 933/+21 662 +11 797 +16] 271 ... | ... | 837 424

a xoﬂ ePsutn.;IA{g‘]p ?ta‘&i’fmwar o o) L1110 28716 —019| 99793 | 29°117 | 28'188 ‘929 | ‘346 i 636 873 | +1'7| 60°5| +1:6| 739 | +1'7| 268 |115°5 | 28'9 | BG'6 | 426
32 | West Pussas | Khushab . 612 | 29-198 29798 | 29-599 | 28670 *929 325 || 716 | 91'8 64'5 782 273 | 118-9] 250 | 939 | 43
Montgomery .| 558 | 29042 | ~'009 | 297s0 | 29652 | 287511 01| 3e4 i 70| gas| 7 | 650| ? [793] 7! 285|n7s| 320 85| 455

D.1.Khan . .| 55% 20236 —-014| 99703 | 29699 | 28711 | 988 | 369 || 707 | pr3 | +1'2| 631 | 407! Y72 { +10| 282 |up2| 200 832) 42

Mooltan . .} 420 | 25380 | —022| 99780 | 20°815| 28976 | 930 352 || 719 | o39 [+27 | 667 |421| 803 | +24 272 |1185, 325 | 860 | 423

#|siwo ., . .|Jacobabad , 186 | 29°620 | —~-010 | 99o771 | 80°2021 29110 | 992} 335 (| 732 | gg3 | +3°3| 65'5 | +0'8| 819 | +2:0| 328 | 123°0| 320 | S0 | 496
Hyderabad , .| 96| 20750 | +-0I7+ o901 | 30'196 | 29259 | 937 | 200 | 743 | pa'g | +1'8| 67°9 | ~0'd] 811 | +0'7| 269 | 187 370 | 8L'T| 4’1

Kurrachee . .| 30| 20'833 | +-006| 20905 | 30°2%4 | 29384 | 830 | 268 || v67 | 83 | +0°9 | 703 +ora| 7909 | +07| 190 1112 | 40°5 | 70°9| 330

51| Wast Raspurava , | Bikaner | 771 | 20034 99800 | 29°467 | 28°628 | 839 | 289 {| 759 | 046 | +3°1| 701 | +9'7| 824 | +30| 246 | 1158 381 | 777 [ 392
Pachpadra , .| 380 | 29477 20923 | 20840 | 29062 | 787 | 265 || 731 ! 9673 65' 80'9 3.8 | 1158 31'9 | 839 | 448

Jodhpur ., .| 782 | 29055 99830 | 29'482 | 28%65¢ | -828 | 269 || 751 | 947 689 818 258 1113'3| 381 | 752 | 39°6
Vﬁ({ia‘E&gﬁGB@praﬂa’ Oentral |« | oo [+007] oo | e | v | e | oo || .. | 928|+29 682/+17 805 +22 246 .. | .. | 713 380

50 | Enst BamepranndBr o o o L4311 28421 | 4004 | 20835 | 28731 | 2052 | 679 | 219 || 73| g3y | +31] 670 | 4| 801 +27| 261 | 1g5| 362 | 763 413
Kotah . . .| 819|28018 2937 | 28659 | 712 | -9 777 950 76 833 234 [115°6| 425 | 781 372

Sambhar . | 1,25% | 28590 | 4.p11 | 29030 | 28°913 | 28224 | -89 | gas (| 723 | 927 | +37 665 | +20| 796 ] +19] 26°2 | 1120 "330 | 790 | 412

Ajmer o . .| 1611|2825 29850 | 28574 | 27885 | 689 | a7 || 71°5 | 920 | +3'9| 66'G | +32| 79'3 | +33) 250 | 1104 | 335 | 769 | 39

Udaipur .| L925) 27953 29855 | 28233 | 21613 | 620 | ge9 || 73'6 | 904 659 ey 245 | 1081 | 37 | T8¢ 387

Deesa . .| 466 20412 yeqiz| o841 | 29707 | 29048 |  -650 | 08| 76'5 | 961¢] +4°0H 68T +2p4] 822+ +301| 277|113 | 385 | THE | 395

§6 ) Karaawan  anp ) Bhwj .. L1 39| 20493 | p | gogeg | 29791 | 29086 705 -g36 ) 76'5 | 930 | +1'9| 69°0 | +0:3| 810 | +11| 240 logg| 43°5 | 663 | 36
Rajkot . .| 429 ] 2062 | 435 | oosz | 20716 ) 29100 | g6 | a1y || 45 | 951 | +22] 6671 | 401 | 806 | +12 | 291 {111g| 381 | 73| 418

Veraval ., 29'889 99849 | 30°123 | 29535 | 588\ -opa i 75'9 | 852 10 782 14'2 |101° | 48°3 { 533 | 268

Bhavnagar Para .| 35| 298647 svaase] 308 | WS | w1 | gy | 767 | 959 69 825 26'9 | 11177 | 407 | 71°0| 410

89 | CevtraL Inpia | Nowgong , 757 | 290887 4-pg1 20'8207| 29419 | 28698 w791 998 ] 719 ) gp0) P | 657|403 770 ‘ ? | og3 {L1g5| 355 | TI°0| 385
Indore ., .| 1823 28067 | 4gp5 | goaer | 2896 | 7| 508 | pis | 731 | 905 | +3'1| 642 | 407 | 778 | ~1'9| 26:3 | Logeo | 376 | 704 | 39

Neemuch, ., .| 1630 | 28255 | +.opge| ggvgep | 28°552 | 27918 | goa | g3 | TR | o15 | +29| 655 419 78| +21 | eg0|li01| 370 | 731 | 0

45 ) Guamar , lSurat ., | 30| 29865 4uno7 | gomuel 30°M2 | 29995 617 | gy | 72| 039 | +26| 703 | 41| 821 | +2°0| 236 1091 | 463 | 628 | S
Ahmedabad , .| 164 | 29751 00865 | 30052 | 20805 | ;19 | gpp | 781 | g7 77 84 253 1119 | 47'2 | 646 | 368

2 | NoW. P, Wsst . |Agra . . .| 55529968 | —qrp! goqoy | 20642 | 26841 | g0 ggs || 71| o2a | +19| 689 | +16| 807 | +17| 235 1145 | 389 | 756 | 9
81 NoW P., Cantrav.! Jhansi | 88| 28970 | 20795 29339 | 28599 | 740 | g5y || 768 | 033 | +26| 716 | +3| 82'5 | +30 | 217 | 134 429 705 | 367
IX.—Deccan, . o 40151 .. w | |l | 924/ +26] 676+ 06| 800/ +16 248] . | - | 664 3T

38 7 Bomsav Deccan , {Belgaum , | 2,539 | 27380 +013 99866 | 27'555 | 27’114 ‘441 8¢ 1| 71°0 | 845 | +0°2| 634 | ~0'5| 740 —01 | 21°1 | 1008 48 | 528 | a1'd
Sholapur .| L590| 28924 | +019 | opera | owsst| 2013 | 538 | w1gs || 765 | 950 | 2| 689 [+12e| 820 | +1op 261 | 1007 4971 [ 60 362

Poona ., .| 1,840 | 28081 | +'007| 9903 | 28'308 | 27763 511 87 f| T8 | 915 | +27] 638 |-1¢| 777 | +08 | 276 | 1050 43'5 615 | 383

S D U S - ) t0e95H 28187 ! 27695 ez | a7 || 11 g2 667 794 9544 | 10671 4061 66 1 B

* Mean of 1§ months, t Meaw of 11 months,




ANNUAL SUMMARY, 18g9. 817

I—contd.

at 214 stations in India, Burma, etc., in the year 1899—contd,

Winp DIRECTION, WIND YELOCITY. l;i;;n;o:i.;-. E Ra(NRaLL, 'g R
S S Ee § BRI . — j. 2
Number of winds from ;‘E 'é § g?, 5 'é g- '«é—?,; é g E "g StATION METZ0ROLOGICAL g
EPRURE N R R AT R N S P ‘ e |
. dlalalglele B0 2 [2lE8 ]2 a2l os |23 (552 5 | 8 | 88 | 58 | 2. 2
ENZ %0 |P (517 2| 82 |E|S5|iss|S8|gs|Eoi5s50 5§ | 2 | 85 | €2 || 5% g
K zE |z | =2 |=z=-)z 23 1z°7 2 . z S T > z
187 3126728} 1/922(79(15 19} 92| ~14 || 6% 511 30} 9 | 3918 38| 1776 3289 | —1513 || 245 |} Meerut s o e | New. P., Wier, |22
58111 414026114 414761 46| 36 +28 1] 49 | 429 2Tl 25 | 33 — g 12112 3003 -17°91 || 1'30 || Dethi . e+ |Soutn-East Punias, 28
158 120 1 10|34 |51 2315|209 |2 24 @5 —~ ¢ || 8T | aTi)} 22 f 14 | 2826 _qag) 62| 2195| —1574 || 1'51 )| Labore . . . | Cenrmat Puwis. | 28
313 |62!15002| 7({89115]59 e9| 36 +02 | 4 | 390 27| 5 | 2339 |_ 1539 22| 155 | —1331] 083 Siesa . . . .|SournPunms |27
1601250141 99| g] 3/12}40 31 62 | 51501 21 2 10'32 130 || Patiala . f
164110 118] 9|60 |17 |12, 32 42 28 15 +87 57 | 450t 25| 20 | 3700 | —3700] 931 3090 -21°59 || 202{| Ludhjana, . . | Punsas (Susmone | 28
ne|3slso|mlgs gl 6113, @ 25| 18| +39 | 56 | a87|| 19) 27 | 3836 | —pye6| 1297 3012 —91-15 || 180 || Siatkot. TANE).
93! 3| s{wlagl 1 1258 17 67 | 504 | 1910 32 1828 3311 -14'82 || 180 || Umballa,
28115 618} 5] 1| 31716 r720 —15 63 | 341 20| 4g | 46'81) . gg ! 2193 3517 | —132¢ || 295 || Rawalpindi .« . . | NortE Puni,s. 3
U I o Jof e e e e e e b 1 279 966 ~687, - VII.—Indus Valley and North-West
as |3 |n| 5| glag w210 273y —a1] 50| CHEN ggll gy | 21S6| _gsg) 90| 1gse| - em 157 pogjpitana. L pewm |31
89128 110163193 22,21 16] 9 60 ‘, §7 ) 412l 15 31 | 160 | —5q0| 438 1039 | — 6°01 || 172 || Khushab o o WeszPunass, 32
6027|2736 53|58 ]66[23|18 70 |82 | Byl g | 15870 —g0| 092| 1088 | ~ 996 || 027 || Montgomery.
19013861 3|o3| af 5] 5/2rf 23|18 48| 9| S| 19) 11 | WB| —373] 600| 42| ~ 22 || 2'84 || D. 1. Kban,
421558 313 28|72 3|18 g3l 25 ~g| % | 4500 16 7 | 1| —em| 32| 756( ~ 228 | 072 || Moolan.
122211131679 ]15] 41233 36|84 + 6| 54 | 987Y 15 3 6'63| —3-63; 200 408 ) — 208 || 1'60 || Jacobabad . ¢f SiND, 47
65135/ 8 1l20] 14832 37 181100 479 8 | 8 o3l 1 1101 | —gia| 12| 708| ~ 585 1'11 || Hyderabad.
351125636 | 5] 3|49/18¢)33 93138 30| 7 | 685 28 2| 97| —pr3| 06| 7o | - 720 || 0'29 || Kurraches.
1626 27|20 17|67 10758 @8] g0| 48 47 B | WY g5] s VW 1095 | ~1081 || 046 || Bikaver ., | Wasr Raseurans, | 51
16117{49(27 | 5)37 112 31|15 gotl 58 4530 48 | 45 26 2 095 | 1098 | ~ 933 || 062 || Pachpadra
79 al}s7) 7| g o ®|%) 9 £9 4l | 40y a5l o 101} 146 | —13-15 || 053 || Jodhpar.
. s b e e | e e [ 1320) 3012 |-1622)| - || VIIT,—East Rajputana, Central India
1444916 g| 935]8 |7 #5151 —16 S | 45| 26| 18 | 3870 -2070) W'm| 2876 | ~17:32 || 303 _]ai%?xg ?m,]a.rat.. . { EAsT RAJPUTANA, 50
93 |2a|13| 9|13| 3|54 %8 |57} 50| ? £ 400 16 |l 16 15'%7 | 20'92) ~1435 )| 729 || Kotah,
167 [15{12]| 9| 5| 6|21]107]23 59| g7l —12| %8 | M8 24 13 | 3256|1056 801 | 2291 ~139 Y 365 || sambhar
81| 8{15| 1| g} 9|32l 2 581 g3 +35( 5T | HT)| 231 18 | 5299/ —1499] 1000 | 9218| —1218 | 260 || Ajmer.
8913111} 3] 7|13]57|80 |63 59 W) 36y 1) 1 10'16 287 || Udaipur,
186079 g0] 1687 |57 or |l 10% 108 + 1| | 56 23Y 6 'ogs|-cpm| 200| 2673| ~24T3 | 052 || Decsa.
2118511017 3| 5|72 162 | 4p 133 1()'25k 430 63 | 600} o8 2 086 el "13'75[ 0571 Bhoj . o . . K:;:F;'LLWAR axp | 46

64|39] 5|3 | g|25|2% 18|17 97| g2 + 5| 6 | B8 24l 11 | 330n|—gpoa| 70| 2867| ~2087 |l 215 || majkors
3|9a|52| 4| 7] 863|855 79 69 | 618\ 30| g 495 | 2102 | ~16°07 | 315 | veraval
1)g0j12] 7} ¢| 513 )68 11 98 0| 4994 231 1 579 1'80 || Bhavnagar Para,
3817 5)50|11/16] 75140 |13 29 o5 +16) 8 1 *516) 331 a5 | 4075( ~1a95| 4295 4943 | ~ 208 || 672| Nowgong . . .|CewresLBwoui g
85133]9] 2} 10{11|% 109|420 96| a2 +10] B | 504\l 28 op | agigo|—zmo0| 1575 | 3491 | ~1916 || 248 || Indore.
60 93 32|l 100001 — 1| B |88l 23| 16 | 2018 |-218| 1201 3226| ~20%5 || 222 || Neemueh.

02 |16|8a|18]15! 3
30| 2050(48|30 321072 |150 57|90 7| % | 6B} 31l 23 | apss|—o53s| 1849| 9634 ~205 | 57| Surat . ., .| Ouimmsn, 45
1wlasjeoles| glagjml2Lie8) 60 SLj sy g8l 9 513 3032| ~2518 || 190 || Ahmedavad.]

3| 238 s3| 2lhes| 13 52| a2 +24| 4990 22| 35 | gpor|-s91| 2851 12| -561)lemaga . . . | NW.PLWmr |gg
o 5| 9lan| 8| sisol8 | 41|20+ ¥ || 19| 35 | go0o7|-1007| 2956| 3963| <1007 || 420 (| Jhauai « ., .| NeW. P, Cevrmar 3

1
!
el e e e | o 1968 | 39| ~216R) . IX..—Dettan.

a2 f18)35 |38 13 (55(60 40 ) 188157 — 6 i 6 | 528\ 39| w5 |sp08|-808| 3055 | 487 | -1819 || 250 || Belgaum . . . |Bowsax, Daccan, |3g
ool15]22|ooles| 5isa(s1)ot] 1w6)89 +6af B | 4Y 33| o1 |s100|-3000] 1281 | 3390| —21-09 || 239 || Shotapur,

o6)12] 7] 8 1| 8|86 |75 117 100 +17) 9| 419 35| o5 |aoms)|-o3us! 1320| 27| -155 | 1% || Poona.

73 2/13l46735! 81521125161 70 Lot s3] pall o |ussolotos' wres) 18l + 127)) 978 | miapur

i ) § Wind observations of 358 days. L‘l Wind observations of 35{1}‘13)'9-

” 2 re




818 ANNUAL SUMMARY, 189g9.

Table
Abstract of observations taken at 8 4.u.
- ég PrEssuRE 8 A.M, IN INCHES, Tluf:nnuu OF AIR,

= ] s > ' - . . v ) P
g Ml:l'.nonov.ocucu. f% gg § . ggég 5'5 é;:“ gng gg ;‘ 5 . .55 g Eg ;‘E.!?, .:?E,§ 55 EE.; §§_; %;ﬁ ‘:‘ES’
- ROVINCE OR StaATION, °z a3 = (888w | g8 g v | e, < w5 & :§§ 5| =8 ,_-: =8 E23 EZS "p ek
5 DISTRICT. E5. ;E 8 “EE o g :‘E Py g% *§ RS §§ Ex|ez | e g; y-4 :°::°; $w E§
[ HHE R e A A A R R S D
z GO R R bkl -l el I M -l E IR R LA L LA B A ELAE L i e K M
40 | KnanpEsH . .| Malegaon , 1,430 | 28'466 | +'012 29'871 | 28°714 | 28'143 571 ‘194 || 74°9 | 946 | +3°7| 650 | +0'3 | 79'8 | 4+2:0| 296 [109'3 | 372 | 721 | 432
Ahmednagar .| 2152 | 21'T18 29'887 | 27°997 | 21°460 *537 *194 1l 738 | 91'3 628 m1 28°5 | 105'9 | 379 | 68'0 | 41'6
41 | BzraR . ,  .[Akola , . . 930 | 28°961 | +-023 29853 | 29°275 ; 28'651 624 218 |} 76°4 | 965 | +4°4 | 67°T | +1°0| 82'1 [ +97 | 28'8 {1126 | 39°7 | 729 | 422
Amraoti . .| L,215] 28°671| +028 | 20849 | 28'97¢ | 283368 ‘606 216 || 77'6 | 95'3 [ +2'9% 702 | +1'44] 82'8 [+294] 25'1 |112'5| 439 ) 68'6{ 358
42 Cg:s'rk‘,:‘l,.“hl’aovm- Khandwa , .| 1,044 28'847 | +'028 ) 20'863 | 29158 | 28'52¢ ‘634 225 || 75°3 ) 952 | +4°1) 677 | +1'3| 81'5 | +27( 27°5 | 1107 | 362 | ™45 | 42'9
) Hoshangabad .| 1,006 736 | 925 [+2°Tt] 66'81[+0°5t| 7814 +1'6+{ 24°1¢| 112°5| 40°2 | 72:3 | 378
Nagpur o o) 1,025] 28845 +'017 | 29-837 | 29'185 | 28'526 *659 222 || 76'3 | 950 | +3'4| 692 | +1'0| 822 ] +22| 256 [114'2] 406 | 73'6 | 38'3
13 Cc ll:':‘lg\:mnff.o‘”“' Chanda . 632 | 29°264 | +°011 29852 | 29'561 | 28'961 *630 217 [j 76'2 | 956 | +31| 684 | -01} 820} +15) 272 [114+2) 371 | 771 | 411
Seoni . . .| 2,033 27’834 +'017| 9937 | 28°13% | 21512 622 | 28|} 735 | 899 {+2:3] 658 | +1'0| TT9 | +17| 24') |108'4| 38'5 | 699 | 378
Jubbulpore 1,327 | 28519 | @ 29627 | 28°846 | 28°138 [ 708 | 225 716 | 902 | +2°2| 646 | +03] 775 | +13! 25°6 [1115 | 34'9 | 766 | 302
+21*| 78'8 | +1+9+ 21°6 |109'¢ | 41°0 | 684 | 350

Savgor, . .| 1,807} 28086 | +'021* 29438 | 28'366 | 21691 | 675 | 219 || 753 | 897 |+1'6% 63'1
49 Centrarlnoia . lsutea , . .| 1,040 28794 +°002 | opg13 | 20'139 | 28420 119 84 || 735 ) 894 | +1'7{ 662 J #1°1| T7°8 | +1¢| 232 11106 361 | 745 | 373

44 | Centrar  PRoVIN- | Raipur . . 970 | 28'888 | +°014 20823 | 29220 | 28'553 676 26 |} 76'1 | 82'5 | +2'6 1 696 | +0'7 81'1 | +1'5| 22'0 |111'5| 459 | 65'6 | 37¢

cxs, East, Sombaipst . . 486 | 20974 | +°004 | ogmg | 20745 ) 29028 | p21: 205 |1 752 | 920 [+0:8%| 699 | o | 809 |+04ef 221 | 1101 422 | 679 | 351

% |Hvosnasan, Nowrt, | rodue . Not | recordeld. 75 | 930 65 807 oa'5 | 1084 | 909 | 675 | 382
Bidar . . .| 2,65 | 27T ogmde| 20047 | 71488 [ 61| a7 | 762 | 007 677 ™2 20 1000 517 | 483 827

30 | Hvozrasap, Sours | Gulbarga ., .| 1502 | 28436 29'8977] 28°664 | 28150 514 (187 || 75°8%| 944 683 81'4 26'1 {1000 | 4577 | 633 | 381
Raichur . .| 1,709 | 28°604 2ogo | 26926 | 838 m3| w2 | 775 | e33 3 823 220 (1060 502 | 558 | %7

Hyderabad (Dn.) .| 1,690 | 28'213 | +°009t] oggs3 | 28'444 ) 27048 | 496 | 185 || 751 ) 922 | +2:1 ] 69°0 |+10 | 80'6 [+1'5 | 23'2 (1064 | 473 | 59°1 | 340
1,787 | 28°117 | +°002 | ogeges | 28344 | 27861 | 483 | 184 || 744 | 931 +81| 692} +12) 812 | +21| 240 { 108'8| 472 | 61'6 | 352
29208 | 87461 552 197 || 784 | 932 79 826 21'3 [109°7( 48'1 | 61'6 | 333
v 14016 - . {863[/+05/ 740]+01/802|+03/122 325|194
37, 2831 | ++021| ogges | 30°096 | 29834 | ss2({ 193 | 78°2 | 86°3 [ +0°T| 752 | +0°6| 80°8 | +0°7[ 11°0 | 935|590 | 345 | 1811
20811 | 44023 | opggo | 29'096 | 20859 ' 537 | 179 | 78'4 | 875 | +0'3| 73'6 | +09) 80°6 | +0'6] 130 | 974 590 | 384 [ 229
Mormugao , . 60 | 20863 ogegsg | 300047 | 20606 | aq1| 166 )] 78°0| 858 s 802 14| 930 6203 ] 307 | 182
109 | 29732 | +1026% oygpo | 29°928 | 2080 |  «q39| 165 [ 781 | 850 w5 798 105 | 920 630 | 2000 | 176
Karwar  , . 44 | 20893 ] +°015 | oogep | 30'089 | 29661 -a08| 162 751 ) 86'3 [ +0°8| 720} ~05) 792 | -01| 14'3 | 933, 585 | 3¢'8 | 21'7
33 | Mataear . || Cochin., . . 11| 2'H2) +009 | ppggo | 30072 | 28812 260 140 785 | 882 ) +12| 747 +0'2| 81°5 | +0°7) 135 | 95} g6'3 | 282 | 20°3

27| 29920 | +006 | 99876 | 30°061 | 29783 ‘218 7153 || 78°1 | 86°9 [ +0°1] 733 |~05( 80°1 |02} 13°6 | 93'3] 630 30'3 | 164
738 ~02] 804 | +011( 132 | 938 625 | 313 | 205

Secuunderabad

Hanumkonda .| 20014

X.—West Qoast.
37 | Konkan , +) Bombay .
Ratnagiti ., . 110

Goa . . .

Calicut , . .
Mangalore , 65 | 29'88% | ++012 2g'g81 | 30°019 | 2917 *302 150 || 783 | 870 | +04

Trivandram , .| 198 | 29'T48 99°876 | 20'86% | 20505 | 269 | 143 (| 77'5 | 83'6 %8 79'3 88 11000 | g5°0 | 35°0 | 16°2

XI.~ South India. w4011 902|+10/71-2{+01| 807 +06/19°0 450230

§7 | Maporas, SoutH | Pamban .. 37| 29888 29+952 | 30°066 | 29°720 346 ‘149 || 815 | 877 %3 815 124 | 943§ 6921 251 | 176
Tinnevelly . .| 168 | 29769 ooy | 20'054 | 29577 | 37| solf 812 | 93'6 76'0 81'8 177 | 1034 | 659 315 [ 216

~05| 1971020 637 383 | 287

Madura ., .| 447 29416 { +000 | 99861 | 29°662 | 29202 370 | 149 802 | 933 (~0'9) 73'6| 0 | 835
Mapras,  Soutk |Salem ., , . %0 29'013 +'007 | 29901 | 29°192 | 28'836 *356 ‘144 || 778 | 93'5 [+08 | 70°5 | +0'3| 82°0 | +0°6} 23'0 (101'9 | 56'0 [ 45'0 | 329

crmmmaL Coimbatore , .| 1,348 | 28688 | +'013 | 29'g92 | 28°761 | 28431 | 330 | 133 | 756 { 907 | +0°5| 69'2 ( -0o4| 800 | +071 | 21°5 | 869 567 | 432 | 810

35 {Coore | iMercara ., . 3781|2628 ¢ 26356 | 26100 | ‘256 | ‘130 | 65'3 [ 76'5 | +02( 61'4 | +0'¢| 69°0 | +0'3| 151 | 88'5| 493 | 392 | 236
35| Mysore ., |'Chitaldroog , .| 2,305 | 27'536 20872 | 27°709 | 27325 | 384 | ‘151 735 | 8713 67°0 72 2003 | 982 53-9 ] 44'3 | 29'3
Bangalore . | 3,021 26'95% ) 005 | 29890 | 27100 { 26771 | 338 | ‘141 ) 69'9 | 84'8 | +1'0) 63'¢ | —0¢| 742 | +0'3| 21°8 | 92'8 | 50° { 433 | 30°0

Hassan  , .| 3,001 26'8% 26'903 | 27°039 | 26713 | 326 | 135 70'8 | 831 61°2 722 21'9 | 039 | 45'9 | 48°0 | 312

Mysore o .1 8518 | 21450 29'903 (277604 (27288 | 316 | 141 || 718 | 867 64'6 757 221 | 96°9 | 519 | 450 | 314

* Mean of 11 months, ¢ Mean of 10 months.

i
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I—contd.

at 214 stations in India, Burma, etc., in the year (899—contd.

W IND DIRECTION, ‘Winp vgLocITY, Hveromzr- || © RainraLL, -:?'3
RY 8 a.M, B & -
. S & = s, ] w52 " = g g 2
Number of winds from ?3 ‘S.—i f"f. §§ E g g <5 . § _:E! g . N ETEOROLOGICAL =
EE = E g2 5 5% 5.8 A - g - ; StarioN, Province uR E
Aol et el 2Rl E 2 el e s JesEl | 5 | a5 B3| s Bretwcr. 5
e lz sl a|E 2180 en (B Ea )88l g fex B2 2 ) 2 | ED | EE | iS £
g z o z 2F |2 55| 28 23 S5 255 288 8 ;] =8 S8 T | E
R =z ‘ . - Rl
9| 81 5| 6| 5( 7{42j201 |58 137172 +90 |f 57 | sy | 2% 17 | 40°57 | 2357, 807 2560 ~1753{ 2'10 JMalcgaon.§ . | Kuanvesn, 0
63160116 9|27| 8(15/89{78 163 57 | 493l 23 2 1165 | 2555 | —1390 K 1'64 éAhmednagar,
590 611624 |51 |12|28|78 |9 76155 +38 || a6 | a2 l| 81 26 | 5058 | ~2esg! 12008 | 8790 -2532 | 212( Akola . . . |Bsran. n
33 izz 47 |42 |53 | 54| 8727 74| &7 +57 4 53 | 515 32| 26 | 50'99 | 2499 | 14'68 | 374l | -22'73 (| 1°78 || Amraoti,
105] 5 ?122 13 8] 7117125 63 68| 54 +26 || 47 | 431 25 19 | 4836 | Zo5'96 §'88 339 | —2441 1'59 !Khﬂndwa R . C;‘.\!;'TI‘ML Provixess, | $2
120 517 9| 4| 3115 4117 15130 =50 | 69 | 613l 18 28 | 6053 |—3253) 2314 56'58 -3344| 320 |H05hangabad. o
16 |36 12t ]11] 5] gfat 52|33 62| 64 — 34 51 | g7 37 35 | 64°93 | ~2993] 14'36 | 5091 | —36'55 ) 1'46 || Nagpur, '
1312322321716 |2 |9 |2l 33137 111 59 | 5561 384 35 2273 | 5853 | —35'80 || 293 [ Chanda . . | CentraL Provixcs, | 13
105880 12]28 12|59 47| 24|39 38 sa | asell z6| 46 | 7365 |~ores| o121 5889 | ~3445 | 203 || Seoni. comL
26112 11311156 |87]52)|83]23 25133 -2 60 | 481 25 35 | €562 —30'6z] 3510 | 60°37 —2527 || 4:93 || Jubbulpore,
12({23 123314 [40]45[127[2 59| 85 +65 ) 53 | va8g || 24| 32 { 56'93 [—2393| 2332 | 4893 | —25%1 || 3'61 || Saugor,
33 soin 18] 61451 103|T1 65| 6L + 7} 5% | 470 24 4 | 5291 |- 991 26'56 4648 | —19:92 || 258 || Sutna , . | CentraL Inpia, 19
183{ 6:7 10} 8j14)80)2] 7 39 56 —3Q | 55 | 513l 35| 38 [ 6561|2761 2712 | 5292 —2540 | 2:98 || Raipur . « | CenTRAL PROVINCES, 41
olss [7iogl2zlools1]e0|%0) 31]e3 +35( 65 | 6| 20 62 4925 | 6605 | —1990 || 5'88 || Sambalpur, Basr
137119) 110| 9]11)28]|97!33 64 68 | 65| 37y 38 1949 | 3740 | —17'91 || 220 || Indur, Hyoeranap, NoRTH 39
51121 |23]35|32]97|69|3% 82 71| 65| 22| 3 1895 | 4203 | —-93:09 | 305 || Bidar.
96139 |46 (3 t11)12]2 | 30|65 gegr 57* | 5234 29| 29 1475 2919 | -19'44 1'67 {|Gulbarga . | Hypsrasap, Soutw, i53
22114 8198681892 59]52 104 61 | 575 18| 2 1212 | 2822 —16'10 || 296 || Raichur,
160 1ipl2e] ¢ 1111931 49 63 | 554 || 29 32 1792 | 3372 | —15'80 || 348 {| Hyderabad (Dn). i
28] 2133 |77|2| 1{32)8 |7 7165 + 9] 6L |56} 28| 26 1699 | 3372 | —1743 || 1'89 || Secunderabad,
78| 14 11|81 ]a5 12718 |28 8'8 Bt | ‘622 32y 32 1696 2'93 || Hanumkonda.
69-32 { 10313 {(—33'81 X.—Waest Coast.
1{38{78]78|29|12139{7 |20 9§ 122 =20 1| 76 | 759 )| 38l 5% | 7665 |-—9265| 3590 7412 3822 | 648 |jBombay ., . Koxkaw, 37
e7lo1{221a3| 78162758} 37 57002 —44 (| 72 |72y 37| 62 | 97°80 | -33:80| 6116 | 111'65 | —50'49 || 8'67 |! Ratnagiri,
18167 {1353 ] 77|16} 2 |11|86 87 83 (el a0y 8 6040 | 9180 | -3140 || 327 || Mormugao,
21132155128 |11 ] 10| 2652029 ? 81 [ 788 | a6 T 56'90 | 10332 —4642 || 307 || Goa.
a1{78 {719|60] 2| 2364312 43 82 | 14| 34 88 [100w7|-2107] 7244 | 12919 —56'75 || 346 || Karwar,
o2l [14 g1lf10] 8(21{al 50 79 | 798| 43| 111 [13216(~21'16] 9419 | 11652 -92'33 {| 4715 Cochin , . .| Mavasar, 33
113128 {43 79]30| g 4[10/49 90 82 | 7904 47{ 100 [113'90{—13'90| 9794 11313} -1519 || 54 || Calicut.
152{11 (18| 77149 5| &|22]27 24|34 -29(f 79 [772]| 65) 97 [118:30|-2130| 8936 | 122'7¢| -33:38 || 558 || Mangaiore,
87 (103{22{28{10] gt 115|97 57 81 {661 55 78 5563 | 6570 —10°07 || 5°53 || Trivandrum,
v e - 3065 | 40'58| —903 XIL.—Bouth India.
16]20 | 75197 {52 3083|2812 9'6 79 | 852 29 47 | 3310 +1390| 3%79| 3700| — 221} 212 {{Pamban . . Mavms (Sours), 57
73 (28] 1] 2| 3} 147 |68 59 66 | 710 45( 35 [4300]~-800[ 2585 | 2278| — 293 | 308 || Tinnevelly.
o4lopis7| 818 11822128 o4y +5 [ @5 &1 38 4371, - 571 2225 | 3269| —1044 || 209 || Madura,
04| 5{55[42] 3|15/102/38}11 45144 + 2 738|706, 37 43 | 6650 | —23'50] 26'20 1 4184 | -1315| 449 |/ Salem , . .| MapRras (Sovin | 3
1lamelzlag|e|m3| sl 33|eg 31| ™ |ew| 56[ 3 |as20|-11c0] 1926 | 22| ~ 398 26 || Coimbatore, ContraL).
71150 361s0] 3] g 9/81]2 g0 58 +38 | 8 | 523 52| 101 |137°20| 3620 9112, 12937 | -38'25 || 7'20 || Mercara . . | Coore. 25
13| ¢ 4|5145010](01210j32 90 68 {561 46] 37 15'65 25431 — 978 || 1°95 || Chitaldroog. « | Mvsors, 6
6, 3/38(77{2% 1870|1316 8659 +651 75 | 559} 45 49 | 61'68 | —12:63| 2542} 35'88| —10'4 || 1-81 | Bangalore,
4] 7|94/66{46| 9478350 35 ||| 52| 53 2131 |  3047{ — 316 2'87 || Hassan,
6|13}63 37|13 |19(08 57|19 100 7| S| 59 3 2008 | 2904 — 8'96 | 2'08 || Mysore.
§ Wind observation of 341 days. =
T
e .
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Table

Abstract of observations taken at § A. M.

R Sg PRESSURE 8 A.M, IN INCHES, : TEMPERATURE OF AIR.
2 58 |3 EEE e " ; : . Y : o .
g METEOROLOGICAL fi %‘g .,EE; . giég gg ééﬂ %:j E:g. ;-, . 2 . §§ g 55 .§3§. §§ gg §§¢ g‘g.: f‘f:ﬁ %%
% PRoOVINCE OR Station. °g EES .3 |ET5w | S |8 "% | gw 5|55 ::; cH JiRa I B _:_%‘é Ezgiesgi "Ry 28
gl Pemen 89¢ 158 | BE | 35 d| g% (3. g | L lIBo|E2 85| B0 8c|S 2| at 5t us 2T 2
E sE¥gps| 2° 5995%| 5081884 | 35 |S28 |87 |5° | SE|E°IEE| 55 L (52 |SnEliui|R5 58
z S35 | 288 8 |RemT s gER) 27 |28d |2 |3 (8212 [SE|2R[S2|I5|gEsi3ES L |2
56 Mégiﬁﬁ SOUTHI::AST- Negapatam « 31| 20'889 | +°006 | 20041 | 30°083 | 29698 | 390 | 170 || 8:16°] 91'B¥/+1'0%| 76'5%|+0'8%| 84'2%+1'3*% 15'3¢/104'5 | 66'0 | 385 | 25%*
Cuddalore . . 12 | 29'908 23839 | 307118 | 29697 | 421 158 |{ 798| 90'3 n5 80'9 18'8 11033 | 613 | 42'0 ) 29
Trichinopoly B 255 | 29°671 | +°002 29861 | 29°867 | 29°465 *402 ‘152 1| 795 | 943 | +0'¢| 738 | +0'2 84°1 } +0'3| 204 |103'6 | 622 | 41'2} 30°C
Madras o . 22 | 29'898 | +'006 20'851 | 30°126 | 29667 *459 *166 || 810 | 914 | +0°6| 746 | ~01| 83°0 | -+0°3| 16'8 |104'0| 60°0 | 440 | 21>
55 Mez\:.gzczmgﬁr- Nellore . 714§ 29'831 29'836 | 30071 | 29'582 *489 177 || 81'4 | 95'6 75'0 85'3 20°7 (1094 | 591 | 50'3 | 31'3
Masulipatam 15 | 29'890 | +°020 29839 | 30150 | 29'611 *539 *182 | 8114 | 915 +1°2} 74'5 | +03] 830 | +0'8) 17'0 [110°2} 59'7 | 60°5 | 283
5% [MapRas, CENTRAL , | Cuddapah o . 433 | 29484 | +'010 | 29850 | 20°702 | 29252 | 450 161 { 812) 9677 | +2:2| ™2 0 | 85°5 | +1'1{ 2251093 | 56'3 | 530 | 334
Kurnool . s 923 | 28'082 | +°008 20'859 | 29°214 | 28'744 470 165 () 76'5 ] 952} +21) 702 | ~0'3| 82'7 [ +0'9| 2571 | 108'3 | 477 | 60'6 | 36'6
Bellary « . .| 1475| 28445 | +°017 20813 | 28°647 | 28+215 *432 162 10 772 | 939 | +0°9] 705 | +0°'1] 822 | +0°5| 923-4 |106-7 | 526 | 541 [ 337
52 Mé‘éiéﬁ: Nmﬁ‘“‘ Cocanada , 26| 29869 | +'024 | 29°830 | 307146 | 29568 | 588 | 200 |[ 800 | ov2 | +20| 751 | +0'3| 83'2 | +1'2| 161 [110°5| 58'5 | 52'0 | 288
' Waltair P 226 H ? 80'5 | 879 75'3 81'6| 0 | 12%6 1016 596 {5420 | 23'8
Gopalpur . . 21| 29883 20'804 |.30°194 290452 | 740 | 228 || 777 | 867 723 795 | 0 | 144 (102:3| 501 | 022 260
XII.—Hill Stations. ™ " R P R BT IETTIE TN BRNTYON RPYPRS Ova e IR LU B
48 |Bavucuistan , , | Shahrig o e 25'724 26°050 | 25'360 | 690 ] 275 | 67'9 | 835 59 692 28°6 | 1100 | 20:0 | 900 | 485
Pishin « . . Not reciorded, 78'7 4273 60'5 364 {105'¢| 24 |1030) 56'5
Quetta., ., o 5502| 24633 +°018 28963 | 24+393 | 520 | o9l 565 | 7500 | +1°7( 4'3({ -03| 596 { +0°7| 307 | 991 | 10°8 | 88'3 | 49’1
Kalat . , . Not relcorded. 566 745 370 557 375 |1030] 40| 99°0| 584
Chaman o ol 43111} 25 25°023 | 25'375 *548 *210 |} 649 | 80'1 558 680 24-3 1108'2] 181 | 901 | 446
%0 | Punias o« ofLeh . . 11,503 | 19726 | +°028 19068 | 19492 | 476, 280 || 36'3 | 53'5 | ~3+4| 26'0 | ~1'0] 20°8 | 27| 25'5 | 86'2 |~19+0) 105°2] 4379
Srinagar ., .! 5,204 | 24'8%9 25°182 | 24'509 613 '290 1+ 494} 666 @1 554 o0'5 | 954 | 1271 | 883 | 40°7
Skardu ., . . 22'876 23186 ) 220516 | ‘670 351 )| 462 624 401 512 22:3 | 961 | —20| 981 j 431
Dras o+ . . 20781 21037 | 20499 5381 -307 || 328 | 527 186 357 881 | 91'5 |—35'5|127°0 | 587
Gilgit . ., 251137 25551 | 24'625 ) 906 | 422 || 59'2 | 730 53'5 63'3 19'5 |111°0 | 221 | 88'9 | 386
Chitral  , 24'658 20015 | 24200 | 715 | 278 || 545 | 729 478 604 251 (1072 | 18°0| 892 | 4371
Killa Drosh , . Not reclorded, 565 | 732 §2:0 62'7 o1l | 1050 | 250 80°0 397
Para Chinar, .1 6,000 59'0 | 720 496 60'8 o2+4 {10071 163 | 838 | 39'%
Cherat , ., 25667 25957 | 25329 | 628 | 27| 63:3] 7511 572 662 179 | 105°0 | 296 | 754 | 35
Marree . .| 6,333 | 23615 | ~+003 24055 | 23568 | 487 | 210 572 ) 661 | +03) 516 [ +0'8| 580 | +0°6 | 14'5 | 929 | 220 | 709 | 334
Poo ., . . Not rejcorded, 622 416 520 2009 | 890 139 | 751 | 369
Simla . . ] 7,228 23102 +°'010 23331 | 22862 | 469 | 213 || 5377 | 61'8 | +0°1] 501 | +0°1| 56°0 | +0'1§ 115 | 82'8 | 222 | 606 | 243
25 Ng::x;\;\ginm Chakrata ., .| 7022 23272} +°018 23'509 | 23022 487 212 |} 54'6 | 686 | +04 | 497 +0j2 572 | +0:3 | 149 | 81'8 fl‘a 605 | 287
* Mussooree ., .| 6,705 | 23533 23714 | 23272 | 502 224 || 55'0 | 64°0 514 577 426 | 86°8 N25'0 | 618 | 25
Ranikhet . .| 6,080} 24086 | +014 0309 | 23824 | 565 | 217 || 561 | 68°5 [ +0'8| 53'0| +0'8) 612 | +0°B| 14'6 | 89'1 | 27D | 621 | 2680
Muktesar . . 22835 23057 | 22612 445 | 10208 {f 54'3 | 64'9 194 567 16'5 | 85% | 22'5 | 631 301
13 | BenoaL « o Yatang -, .| 10,4807 Not rejcorded 53'3 35'3 24°3 181 | 691 | 109 | 582 | 313
Darjeeling . .| 7,400 | 22969 | -+°'001 23'18 | 22'795 ‘389 *201 §f 6113 | 59'3 0 [a0| o0 |537| o0 |113| 732] 23] 469 2290
. Gantok®* ., .| 5,660 ! 24479 24'706 | 24'256 *450 205 || 572 67'4 01 53'3 283 | 816 | 192 | 624 | 39°2
CentraL Inpia o | -MountAbu , | 3,935 26'032 | +°001 26:245 | 25731 ‘514 oot il 68'3] 715 | +1°2| 628 ] +1°1| 702 | +12]| 195 | 932 8715 | 557 | 267
Pachmarhi . | 3,528 | 26'H3 | +°017 2666 | 26117 | 549 | 205 || 60°7) 81°3 | +2'3| 6111 [ +02| 71'3 | +13] 203 | 1002 | 30'3 | 69'9 | 4%
Soutn Inpta. . | Wellington o [ 6,200 | 24'29 | ~*010 20363 | 20115 | 248 ;17 || 18| 722 i 416 59| ~17| 6211 | -0 | 2003 | 797 | 36'2 | 435 | 212
et

® Mean of 1] months,
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I—contd.
al 214 stations in India, Burma, efc., in the year 1899 —contd.
WIND DIRECTION, WinND vRLOCITY, HR‘;G?:{:‘T" :i RaiNFaLL, ‘.‘? g
3 E
Number of winds from ;:E:._g 'g g gg_ ‘cé gg gé 0 ‘a‘i; ’f: 5 i - METEOROLOGICAL g
= g g SO T He® | 2n8 . > e o SrtaTion, Province OR
AN ELNES T:g 2| 8 ,2.: g 3 ; R-E; § = e £ “:,,3: DisTRICT, E
gz |d)a|Sle 5|5\ 5] Bx | FlEs )8 58 ey fegE0E) B | B | BE| 2B &S §
8 _ $% |2 F2 (gv |22 =R |2s2nd £ | g | g% | SR | =T z
47| 26148 311326 |83| 79|40 114 | 56| +108] 74* | 'T93+|| 481 46 | 60°T% | -14'T4| 65°23 | 54'66) +10'57 || 1059 || Negapatam . . Msl«g:;:, East-Coast, | 56
51| 57 8[11{63 ;355978 21 82 [ '620 1| 24| 54 | 5680 |~ 2'80| 51'36| 4734 + 402} 452 || Cuddalore, '
18433 (13] 21 2] 1[36[109]25 60|58 + 3 7 |76 43 82 | 4545 [-1345( 2627 | 3269 | — 642 433 || Trichinapoly.
5|51{30|18 11|66 618538 g3 (7] — 11 7 | 778 46| 40 | 6053 [—2053] 4100 | 4902 | — 82| 425 || Madras,
1Bl] 2 27121 38|90 6'%6 T | 790 || 55| 31 | 4430 | -1330| 2696 | 3563 | - 865 461 Nelore . .| Muwi, o Eaer 55
62(76 20| 6 |24(38 25|5¢(56] qglr0| 4 12f 80 |84l || 44| 36 | 5522 {1994 2353 | 4358 | -20°01 || 4°05 ||Masulipatam, ' '
214737 |79)16|47| 73|68 66 | 698 351 31 | 46900 [ -1500] 1754 | 38718 | —16'6%| 2'5% || Cuddapah . .| Mapras, CENTRAL, 5¢
19911 110 8] 7| ajl00|25 61 ~5s1i 37| 29 | 46'93 | —1993| 1449 | 3006 | -15'57 || 231 || Kurnool
9|13 662 11{97]78 7365 + 14 81 |47 50 26 | 3500 - 900| 156 | 1973) - 4'09) 178 Bellary,
12|69 142) 6| 7 (14 71949 76 90 | ‘721 40| 27 | 5510 | -28'10| 16'06 | 44'58 | ~2848 | 1'66 || Cocanada, '%ﬁi's'ﬁf'Nom]::‘" 52
19| 11(3t|13]12| 6,88 103 ]45| 118 72 | ‘6% || 47 Waltairt . .
29 2| 8| 130 17{16|8( 127(96| + 30| 80 | 76| 17| 47 | 6135 | -1435| 35'57| 4941 | —13'8¢ || 4°89| Gopalpor.
[ U (NN [P [P RO (Y| XII.—Hill Stations.
79|11 4| 238 4|81|55)¢g8 54 W s 1ef 12 767{ 1460 — 693| 225] Shahrig ., [BaLucamsran, 8
13 5'95 | 1061 | — 4'66{ 1707 || Pishin.
) 2 2/ 9f1/ 5} 85 25 (41( - 40 60 | 288 | 20| 2 | 2245|245 733 1089| - 356 008 Quetta,
7 43| 3128013241 823l ? || 18 352 &53| - 501 048 | Kalat.
7|79 (100 62 73 {21) 14 83 54 ‘361: 113 17 59| 743| — 217| 103 || Chaman,
2|13 (412 | 683|590 |Blea| 21 B e 10 300| 317| -0 o5 Leb . . Puxisz, %
161416 92|72 (57| 8|13 [21 50 87 | 358 47| 87 1992 3528 | —1532 | 1'60 || Srinagar
25 31421 3 6(20}52) ¢ 42 | 261 | a3 17 540 ( 1832| — 792 086 || Skardu.
329| 4 3| 5[ 5{ 3| 5771 38 7179 |] ¢3) 80 2121 | 24'25| ~ 308 || 138 || Dras.
300 3| 2 %130 3 18 97 | 250 || 52 13 378 | 408| - 030) 054} Gilgit.
307 20 1) 2,10 ¢ 2 7 35 62 | 287| 37| & 1565 150 || Chitral.
138 5/94116;23(19]61 50 | 958 331l 33 1306 0'08 || Killa Drosh,
736318 |28} §(33|3%n2 48 51 | 268 |l 36 46 1983 2'00 || Para Chinar.
30150 |17 | 2117 60| B8] 9{68{ 183 50 {318 28 25 1533 | 2616| ~10-83 || 2°89 |{ Cherat.
130{49| 7|26 Tia6| 1] 2|27 P68 2 | 50 | @55 2% 5 | 6756 |-10%6] 37'92| 5699) —18:87| 221 Murree
¥ 13 547 | 1856 | —13:09 || 085 )| Poo.
9010317918 {13)41/13} 2} 3 ©3|22| + 05 58 | 25| 36| 69 | 8452 | -156p| 4258 | 641 | —~2iel || 366 || Simia.
203 (198 | 4 3/98| 2 1 102151 +100] 57 | 269 29§ 75 ea8 | 6776 | — 5281 508 || Chakrata, . %O:JE;V:B:?T!RN 25
1120131 50118) g 10 70 40 58 {288l 33| 79 | 7973 |~ 073| 66:26| O795| -316Y || 895 ) Mussooree,
151 7|23 |17[18|17] 77302 32(21| + 52 58 | 323 | 33| 59 | 7729 | -18.99| 3816| 5444 | -16°28)| 220 ) Ranikhet.
47113{ 6{3 6811|1023 156 51 57 | 2581l 38 10 43°20 308 || Muktesar.
147 53'28 355 || Yatung . . | Bexoat, 13
163 3|40 63|96 7|32 8 36(3% + 6] 8 | 360 || 55| 133 |12543 |+ 757 16607 | 120°69 | +35'18 19'%0 || Darjeelitic.
A1l 9 1 1 25 82 | w12 l| 421 183 14158 | 14389 | + 069 || 284 || Gantok§
35128 |50 2 8] 8[152 47|29 94 |T0| 4+ 34) 49 | *335 251 20 | 5319 1~3319f 1142 6687 | —55445 || 252 || Mount Abu .| Cantrav Inbia,
178 /13| 816 6| 9|18]56(69 77|52| + 48| 58 | w6 l| ¢ | a8 | goay|-se3r| 3947| 7823 | -3876( 610 || Pachmarbi,
219 {32 3612 |10{17][29| 6] 2 31033| - 6 62 | 350 39| 61 | ger33|-2433| 3938 | 5298 | -13'60| 216 || Wellington .. | Sour Inpia, :
|
............ .

4 Mean of 1) months.

1 Wind observations of 327 days,

§ Wind obseryatiozs of 3 31 days,

T 2
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Table

Abstract of observations taken at 8§ A.uM.

§§ PRESSURE 8 A.M. IN INCHES, TEMFERATURE OF ARy
METEOROLOGICAL E; gg ..g_ %ggé %g gé’ %. '—Eg 3 g §§ 2 Eg §§ §§ ga".—:; %E 'E'?-E : %- .:::gn
PROVINCE OR STATION, -l —‘a? $oaty R e £y 5'« < 2 > - - ;»"S R ;E 32'55 §§§ LRI
Drstrict, sg |25 2. 1% o3 | %™ 2088 e 8. 1S s eg |Felel | ZEL0R 08 2| Fe
£ 18,8 S% RS B Ba. uf. | 22| Leo !Bl B SE| D5 SE T2 S SE Botlyen inl 2
S5 l=e9| ZE GcwRri G i85 | 9% |EELl G5 S0 | S5 | &> |f2 (85 g5 55 825255 55|42
EL | 2881 52 (120G pih|QER) 55 |83 ) 2R1g% 9526 37 2a 88| 2% 280|800 29 | &%
XIIL.—Extra India. . A " . .
Ceviox , , . |Trincomalee, . 12 | 29'900 29'838 | 30058 | 29721 | 337 | 152 | 79'9 | 88'3 761 822 12:2| 97°0| 690 | 28°0 | 20°0
Colombo ., . 40 | 99912 | +-004| 23878 | 30°03% | 29782 252 130 || 805 | 88 753 81'9 132 | 1000) 64°0 | 36'0 | 209
Pgrsia R . | Meshed: . .| 3,104 Not| recordejd, 57'3* a70 ~2'6
Teheran ., . 25089 v 26'500 | 25'540 | ‘960 | 4531 61'1 | M4'5 51'8 632 227 | 107'8) 14°0 | 938 | 42'5
lspahan ., 24°354 24680 | 24050 | 630 | *335 | 576 | 752 857 60°5 296 | 104°0] 12'4 | S1'6| 410
Bushire . . 14 | 29978 { ++019 | 29'850 | 30302 | 29°396 | 906 | 316 || 745 | 819 | 06| 690 | +07 THT| 0 | 130 1150 93°3 | T1'7| 312
Jask . . . 99871 30353 , 29'385 | ‘968 | 289 | 790 | 872 73'9 80'5 133 | 1027) 533 | 51'¢ | 2279
Aramia ., .]Muscat . . 20 | 29870 99837 | 30224 | 29310 | 814 | 271 81’5 | 841 792 817 449 | 106'8] 629 | 43'9 | 186
Baghdad . .| 221| 29795 | +'003 { 29'996 | 30°269 | 29287 | 982! 378, 675 | 86T | +1°0| 601 | +11 734 | +1-1 26'6 | 118'9] 29'5 | 89'4 | 464
Aden . . o4 | 29816 | +-015| 29872 | 30065 | 29570 | 495 | 173 | 816 876 [ —1'2| 780 | +06| 82'8 | —03] 96| 978] 689 | 28'9| 188
Perim o o 201 29700 299141 29443 | 471 | ‘176 || 825} 9014y . | 70 84'9* 104%) 1011} 714 | 29'7 { 17'6*,
ArcuanisTaN , | Kabul . Mot relcorded. 513 | 741 422 58'2 31'8 | 9971 40| 9571 518
Centra Asta, .| Kashgar . . 25°628 | 26030 | 25110 | 920 | 512, 50'5 | 67¢ 436 555 238 1001 93| 90'8] 456
ARABIAN Sea | Amini Devi , . 13 29951 30°089 | 29'784 | 305 '1621 876 69 82'3 1007} 935 674 | 261 | 185
fsuaxos. Minicoy . .| 7] 2992 o837 | 30036 | 29759 | ome| 143 | 820 | 8671 91'6 v
AricA o o o|Zanzibar . . 73 | 30003 | ++009%| 30-004 | 30'179 { 29'814 | 365 -135§ 782 | 833 761 797 71| 891 68'9 | 202 12°5
Do. Dunga . ) Not re|corded, i 780 | 877 707 792 170 986 61'6 | 370} 253

* Nhican of ]] months,

Note,—When a query is inserted against any reading or in the variation returns for any station
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I[—concld.

at 214 stations in India, Burma, etc., in the year 1899-—concld,

WIND DIRECTION, WIND VELOCITY, l’;‘;";‘;f‘:f'] g RAINFALL, g
Number of winds from ;E o . g g:"; -§ 55.;. %;5_- § -:i E ':’i-: METROROLOGICAL
Rt wa g el - - wis g . > a =3 StatioN, PROVINCE OR
§ E - z:_é: 2 ;a 2 o} ;;' ;5 _‘: é'; .s =° ‘—::é _§~' % B DistaicT,
O |z|lz|a]gjdigzl>Z] EF j& 2 === Z5 | & > & | =z° > = T
SR DU IO AR VU VO IV IO IO U R w XIIL.—Extpa India.
8 5 61 2 1 227 16 5 750 8] 85t |l 2Ty ™ 61'93 | 7524 | ~1331 || 805 | Trincomalee . . . Csviow,
471 52/ 330 37 26 110 55 5 ¢6| 76 +13| 82|83 %9y 7 ' 7382 90002 | —1622 || 555 || Colombo.
60| 283l *? 25 10113 78| +22 | 098} Meshea . . .| Prrea
169 28| 21 6 1 9 22 6 6 39 431 -2s8tl] 25 18 754 976 | —2:22 || 0'62|| Teheran.
1500 9 8§ 14 6 6 60 65 T a0 6232 || 23} 12 03| 469 -066| 062 ]| Ispahan,
9 69 75 60| 52| 13| 10, 10 63| g2 68504 | 21f 17 8'65 1'85 | | Bushire,
1 44| 65 107 55 3] 5 13| 67 119 72| 35y 19 8 478 2-32 || Jask.t
T 19 14 1] 7 6| 28 36 103 a7 65| 0| 20 4 187 618 ] —~497 | 093 || Muscat . e L] Amasra,
121 90 17 g 7 17] 4 M m 36 55| a6 | 204 11 368 | 1062| —6'84 | 069 || Baghdad.
8 4 730 5 29 330 & 3 13318 415 | wL | 49 2 136 379 | -243 (| 090 || Aden.
32 10| 52 195 56| 33 220 27 8] 14 73| 818 | 43 6 368| 1'T1| +197 || 2'20 || Perim,
198 14 8 3 11 9 2 65 36 15 2 70| 1% | -432| 100 || Kabul .« .| AscHANtsTAN,
81 33 8 19 o 7 1 57 o o 42 8 226 | 441| -215|| 070 | Kashgart . o .| CenTRAL Asta.
2 o1 30| o 4 o 25 8 w 1 a7 a 3876 419 || Amini Devi - o] Ausn Sia
79 5| 17 15\ 8 22| 82 sfl 79 77189 | 36 92 61'63 372 || Minicoy.
1 30l a8 23 39135 &) 4 1 63! 8182 | 67| 8 66'69 | 5530 | +11°39 || 930 || Zammibar . o .| Areica
0 32 78 13| 32 34122l 14 10| 72 83| 794 | 63| 105 9496 v 1018 || Do. Dunga.
i S
$ Mean of 10 months. 1 Wind variations of 360 days,
9 Do, e

thedata for that station are not utilized in calculating the provincial variation,
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Table

Abstract of Observations vecovded at 10 4.M. and 4 P.y.

o gg. PRESSURE. TEMPERATURE OF AIR,
[ I B R R T R S N g
MeTBOROLOGICAL STATION. éﬂi g E E : & §:§;:, E E g g E g’ E é . &
Frominor. sl 2|2 5|3 |es B0 S22 A I - -
CER IR A - N PR £ -l A - - O I - B R B IR -+
I T T
Burma Coast anp Bav | Port Blair .. 29'877 1 29780 007 | %826 | +°018 | 29'817 872 | 772 100 954 69¢ 260 83'6 847 81'1} +04
IsLANDS. Rangoon . . . 884 163 12 7 | —003 801 89°2 72'2 17°0 | 1025 58'2 443 81'8 854 ®7{ -02
Diamond Island . 888 188 100 8351 0 *812 851 o 81 811 692 219 82'1 822 7991 410
Cocoslsland , .| 111 | 03| ;3| -os0| w6 —ovorL| ‘798| sea| 7ra| 90 98| 704 24| 82| 82| 83| +13
Akyab . ., . gsa | gl v208| 830 ) —v00| 73 esa ) a3e| 21| 953 s528| 425 798| 82| 790 407
BrnaaL AND Orissa . | Chittagong . *800 692 108 43 —015| 718 843! 690 15°3 89 46'8 481 794 a7 761 =02
Calcutta (Alipore) ga6 | m3| 113| 87) +c0og.| 78| 87T| q03| 174 105%| a4 610 814| 853| 785! +0%6
Saugor Isiand , 840 33| 07| -°782| +002] ‘753 856 | 33| 123 91| 459 502 814 | 830 1783 0
False Point , . ‘851 | mg| °105| 709 —005| 762\ 860 7| 13| 010 | 459| 51 27| 83| 7| 0
Ganceric Puain anp | Hazaribagh , 21835 | ornay| (098 | 27796 | +v001) T38| 8sg | €5y 1905 1081 403y 6TBf 85| 23| TT| +06
Cuota Nageus. Darbhanga . 29690 | ogses | ‘122 | oweer| w005 | T8 || ssu| es7| 166 1081] w2| 619f 70| 88| 73| -03
Alahabad . . 537 | qa| 113 496] —003| ‘738 0% | ee2| 242 131 365 66| 82| 891| 76| -o09
Uepxe Sus-Hinmatavas,| Dehra Dan R . 21'614 | 27526 088 | 27561 | —-010 '751 82'6 60°5 221 | 1046 351 69'5 ™1 784 03| ~03
Roorkee , . . 98930 | ogvg3y| °108| 28877 —w007| °T30) 885{ e8| 267 123 327 ve6! 73| 861 3| +02
Meerat , . 99085 | -ge1| ‘104 | 26025 [ —oa| 728 902 erd| 28| LIS 5B THT| 92| 871| 64| +14
Lahore , , 15 | o9 (096 | 059 | --p1¢| ‘78| 905) es2| 253 45! 30| 825 7| 898! 72| +36
Lahore (Newshed) . 92'5( 638 @7 1173] 999! Brd!l 819 902( 771
Ludhiana, . 010 | ogg1p| 098] 2v0s2| —-pog | 'T3B|| 896 ex1| 245 39| 46| 793) 798| 815 68| +24
{8pes  Vatgy  anv | Peshawar 29728 | g5 | ‘103| 870 —po2| ‘TE3|| 873| 606 267 55| 289 66| 78| 46| 728 +19
NeW RAIOUTANA | acobabag . . 99681 | 29516 125 | 29571 | —01z | CTI3] e8| 655 329 1232 318| g14] 53] 9%62| 809( +19
Kurrachee e 858 ez | c095| ‘809 | +-.p05| 789 893! vo4| 189 1UI'4| 406| 708 83'3 849! T84 +10
Brgroan  Rassonane, | Jalper L o841 | ogasg | 7105 ] 2883 | +w00g| IST 1| es9| 22| 127 7| mo| s1| sos| wee| 428
Gt Udaipar , . . 27964 | 27857 | 107 | 21911 67| 905| 659 246| 1080| 8| 72| sze| 82| 06
Deesa  , o, 99420 | 29296 | 124 | 29358 | +-003 | 767} 96'It| 67| 27d| 33| 84| 49| 86| 953 819 429
Diccay . . .|Begaum , , 27388 | 97285 | 103 27336 | +'008 | ‘715 845 634| 211 1006| 478 52'8 782 813 7281 +01
Sholapur , , 98325 | 28'185 | 140 98257 | 4009 766 || 950 89| 261 1097} 492 605| 8¥6| 923 | 89| +17
Poona , . . 083 | ool 13| 030 | +v017| 89| or5| 68| 2r7| 1080| 435) 65| 822 | 8%4| 68| +09
Akola ., ., ‘965 | 28'g23 | °142] 891 | +v011| ‘760 94 677] 287 1127 36 T32( 86T %46 81'T| +2%
Bulaana . . .| 2132 | 20777 gpesg | ‘18| 20715 | +p1z| (754 |  908| ee5| 2231 1067| 471| 596 825( 85| 792) +21
Khandwa , 98'g51 | 28710 | 132 98782 | +'018| ‘67| 53| e8| or5| 1107{ 382{ 75| 82| 90| 810| +28
Nagpue , . ‘85| 73| 132 786 +w020| 783 951 e694| 27| M42| 40| 738| 8¥6| 920 81| +29
Nagpur  (Sanitary 873 2| 131\ 805 *761 962 | 688 214 161 a7y 74 860 934 818
Commr.’s Otlice,)
Hyderabad (1+eccan) 919 099 | 120 159 +v013 ! 769 95| 690 233 106 471 594 837 83| 7991 +13
Wast Coast  , , [Bombay . . 200900 | 29798 | ‘102 | 20845 | +-021 | '821| 8e8| 7v2| 1101 987| 591 3¢6| 812| 86| 80| +05
Karwar ., . ., ‘907 | vaor| -106] -s9l «o17 | 8| ses3| 20| 143| 96| 588| 398 806| 843| e[| -01
Souts Iwpia ., |Salem ., 013 | 28878 ' -190| 28951 | +-o02| ‘819|| 935| 705| 230 | 1020| 561, 459 837| 89| 802! +0%
Chitaldroog , . 20536 { 27497 112 27485 | +012| ‘789 874 610f 20| 984 539 445 793 86| 765 +07T
Bangalore, . . 2061 | 26818 | ‘13| 26910 +007 | 798| 8a9| 66| 213| 949| 5001| 448| 767 823) 75| +0%6
Hassan . . . ‘899 | -go1| -098| 86| +011| 816 831{ 62| 21'9| 89| 459 4g0| 768 79D 74| -01
Mysore . . . 27353 | 2133 | -117| 2r3%5( +'010) 07| 868 %6 222| 97| sr7| 450 78Y| BT 750| -01
Madras . . . 20006 | 20792 | 1 4| 298s2| +011| -so3fl o3| 6| 67| 03] e0r1] 442 861 859 816 —01

* Mean of 9 months.
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II.

at 62 Stations in India, Burma, etc., for the year 1899.

i TEMPERATURE, WET-BULE. Varour Tension, HuMIipiTY, CLoup, Rainrai,
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w3| 75| 0| 7eefl | ceor| ms| cme|-006| o] 7| 66| W 0 50| 55 535 -01 Rangaon, Bav feianpe.
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@2 691 7| g3l | 0| | vse| -l w| @| sw| se| -9| e8| 2| 35| -0@ ot (Do
a3l 7ol ws| ol 1| cma| wo| cwe| o) 7| vo| e8| mw| -6y 3] 31{ 32 ~10 Bombay . .| Wast Cossr.
ee| 5| we1| 7esl cme| cm9| | | -0 8| w| es| 7w -3) 1] 33} 32| -0 Karwar,
68'% 732 6 721 678 688 '656 674 | —+008 90 60 48 66 -2 40 52 46 0 Salem , .|Soutulxpta,
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§ Mean of 1] months,
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Table
Abstract of Observations recorded at 10 AM. and 4 P.y.
Eg Prrssure, TEMPERATURE OF AIR,
23 E 1 €] 8 (5 |58 (282) €] 12812 |2 1 <1 7. "
METEOROLOGICAL SraTiON, @3 _§ _§ § B & '§-u;" g g E 8 & & £ 5 . &
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chelles).
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1I-—concld.
at 62 Stations in India, Burma, etc., for the year 1899—concld.
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EXPLANATION OF PLATES.

PLATE I.—A chart of India showing the 11 meteorological provinces and 57 districts of India.

PLATE IL.—A chart of India showing the normal average rainfall and the variation of the rainfall
from the normal of the months of January and February 18gg. This chart and the three following
charts have been prepared to illustrate the data given in Table XX. These charts are drawn up in
the same manner as the rainfall chart (Plate V) in the Monthly Weather Reviews of the year 1899,

PLATE IIl.—A chart of India showing the normal average rainfall and the variation of the
rainfall from the normal of the months of March to May 1899,

PLATE IV.—A chart of India showing the normal average rainfall and the variation of the
rainfall from the normal of the months of June to October 1899,

PLATE V.—A chart of India showing the normal average rainfall and the variation of the
rainfall from the normal of the months of November and December 1899.

PLATE VI.—Chart showing the tracks of the more important cyclonic storms of 1899 in the

Indian area during the south-west monsoon, a brief summary of which is given on pages 719 and
20,
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